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PREFACE. 



I. Thb following work has been 
written for the use of Schools and 
Families, as well as for miscellaneous 
readers. It embraces a class of sub- 
jects in which every individual is 
deeply interested; and with which, as 
a mere pliilcoopbical Inspector c^ the 
affairs of men, he should become ac- 
quainted. 

% They, however, challenge atten- 
tion by considerations of greater mo- 
ment than mere curiosity: for, in 
present age, a great proportion (rf 
manldnd pursue some kind of busi- 
ness aa means of sub^stenco or dis- 



tinction; and, in this country csp^ 
cially, such pursuit Is deemed honour- 
able, and, In feet, indispensable to a 
reputable position in the community. 
3. Nevertheless, It la a fact ttiat can- 
not have escaped the attention of per- 
I of observation, that many itt- 
dlviduals mistake their appropriate 
caltii^, and engage in employments 
for which they tiave neither mental 
nor physical adaptation: some learn 
a trade, who. siiould have studied a 
profession ; others study a profession 
who should have learned a trade. 
Hence arise, in a great measure, t' 
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il-Z^^ to af«iy oasSb capacity J mora* conouion oi man, now 
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their 
right of precedence. This fidlore 
arises from imbecUity, originating, in 
part, fit>m a defidency in judicious 
cultivation, and fit>m the superior 
strength of the passions. 

8. This condition is particularly 
conspicuous in youth, and shows it- 
self in disobedie»ee to parents, and in 
various otiier aberrationB iBrom moral 
duty. I^tlierefoie^ parents would have 
their children act a reasonable part, 
while in their minority, and, also, after 
they have assumed their stations in 
manhood, tliey must pursue a course 
of early instruction calculated to se^ 
cure the ascendency of the reasoning 
feculties. 

9. Tlie subjects for instruction best 
adapted to the cultivation of the young 
mind are the common things with 
which we are surrounded. This is 
evident from the &ct, that it uniformly 
expands with great rapidity under 
their influence during the three or 
four first jrears of life : for it is from 
tliem, children obtain aU their ideas, 
as wen as a Imowledge of the lan- 
guage by which they are expressed. 

10. The rapid progress of young 
children in the acquisition of know- 
ledge often excites the surprise of pa- 
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rents of observation, and the &ct that 
their improvement is almost impercep- 
tible after they have attained to the 
age of four or five years is equally 
surprising. Why, it is often asked, do 
not children continue to advance in 
knowledge with equal and increased 
rapidity, especially, as their capabili- 
ties increase with age I 

1 1. The solution of this question is 
not difficult Children continue to 
improve, while they have the means 
of doing so; but having acquired a 
knowledge of the objects within their 
reach, at least, so &r as they may be 
capable at the time, their advancement 
must consequently cease. It is hardly 
necessary to remark, that the march 
of mind might be continued with in- 
creased celerity, were new objects or 
subjects continually presented. 
^ 12. In supplying subjects for mental 
improvement, as they may be needed 
at the several stages of advancement, 
there can be but little difficulty ; since 
we are surrounded by works both of 
nature and of art In feet, the same 
subjects may be presented several 
times, and, at each presentation, in- 
structions might be given adapted to 
the particular state of improvement 
in the pupil 

13. Instructions of this nature need 
never interfere injuriously with those 
on the elementary branches of educa- 
tion; although the latter would un- 
doubtedly be considered of minor im- 
portance. Had they been always re- 1| 
2 



garded in this light, our schools woidd 
now present a &r more favourable 
aspect, and we should have been farther 
removed from the ignorance and the 
barbarism of the middle ages. 

14. Were this view of education 
generally adopted, teachers would 
soon find, that the business of com- 
municating instructions to the young 
has been changed from an irksome 
to a pleasant task; since their pu- 
pils will have become studious ond 
intellectual, and consequently more 
capable of comprehending explana- 
tions upon every subject. Such a 
course would also be attended with 
the incidental advantage of good con- 
duct on the part of pupils, inasmuch 
as the elevation of the understanding 
over the passions uniformly tends to 
this result 

] 5. For carr3ring into practice a sys- 
tem of intellectual education, the fol- 
lowing work supplies as great an 
amount of materials as can be em- 
bodied in the same compass. Every 
article may be made the foundation 
of one lecture or more, which might 
have reference not only to the parti- 
cular subject on which it treats, but 
also to the meaning and application 
of the words. 

14. The articles have been con- 
cisely written, as must necessarily be 
the case in all works embracing so 
great a variety of subjects. This p 
ticular trait, however, need not 
considered objectionable, sii 
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vho may desire to read more exteii- 
3ivel7 on any particular subject, can 
easily obtain works which are exclu- 
sively devoted to it. 

17. Prolix descriptions of machine- 
ry and of mechanical operations h^ve 
been studiously avoided; for, it has 
been presumed, that all who might 
have perseverance enough to read 
such details, would feel curiosity suf- 
ficient to visit the shops and manu- 
^tories, and see the machines and 
operations themselves. Nevertheless, 
enough has been ssdd, in all cases, to 
give a general idea of the business, 
and to guide in the researches of those 
who may wish to obtain information 
by the impressive method of actual 
inspectionr 

18. A great proportion of the whole 
work is occupied in recounting his- 
torical facts, connected with the in- 
vention and progress of the arts. The 
author was^ induced to pay especial 
attention to this branch of history, 
from the consideration, that it fur- 
nishes very clear indications of the 
real state of society in past ages, as 
well as at the present time; and also 
that it would supply the reader with 
data, by which he might, in some 
measure, determine the vast capabil- 
ities of man. 

19. This kind of historical informa- 
tion will be especially beneficial to 
the youthful mind, by inducing a 
habit of investigation and antiquarian 
research. In addition to this, a know- 



ledge of the origin and progress <^ 
the various employments which are 
in active operation all around, will 
throw upon the busy world an aq;>ect 
exceedingly interesting. 

20. It may be weU, however, to 
caution the reader against expecting 
too much information of this kind, in 
regard to most of the trades prac* 
tised in very ancient times. Many of 
the most useful inventions were ef> 
fected before any permanent means 
of record had been devised; and, in 
after ages, among the Greeks and 
Romans, the useful arts were prac- 
tised almost exclusively by slaves. 
The latter circumstance led to their 
general neglect by the writers among 
these distinguished people 

21. The information which may be 
obtained fi-om this work, especially 
when accompanied by the inspection^ 
of the operations which it describes, 
may be daily applied to some useful 
purpose. It will be particularly valu- 
able in furnishing subjects for conver- 
sation, and in preventing the mind 
from continuing in, or from sinking 
into, a state of idle indifference in re- 
gard to the busy scenes of this world. 

22. In the composition of •* The Pa- 
norama of Professions and Trades,*' 
all puerile expressions have been 
avoided, not only because they would 
be offensive to adult individuals of 
taste, but because they are at least 
useless, if not positively injurious, to 
younger persons. What parent of 
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refiectioa would sufier his children to 
p^use a book calculated to induce or 
confinn a manner of speaking or 
writing, which he would not have 
them use after having arrived to man- 
hood 1 -Every sentence may be ren- 
dered perfectly plain by appropriate 
explanations and illustrations. 

23. No formal classification of the 
professions and trades has been 
adopted, although those artides n^hich 
treat of kindred subjects have been 
placed near each other, and ^l that 
order which seemed to be the most 
natural The paragraphs of the sev- 
eral artides have been numbered for 
the especial accommodation of classes 
in schools : but this particular feature 
of the work need meet with no se- 
rious objection iBrom miscellaneous 
readers, as it has no oth^r effect, in 
reference to its use by them, than to 
give it the aspect of a school-book. 

24. While writing the articles (m 
the different subjects, the author con- 
sulted several works n^hich embraced 
the arts and sciences generally, as 
well as many which were more cir- 
cuihscribed in their objects. He, how- 
ever, relied more upon them for his- 
torical facts than for a knowledge of 
the operations and processes which 
he had occasion to detail. For this 
he depended, as fer as practicable, 
upon hi^ own personal researches, al- 
though in the ctmpk>yment of appro- 
priate phraseology, he acknowledges 
his obligations to predecessors. 



25^ In the embellishment of ** The 
Panorama," great expenses have been 
incurred. The first title-^age and the 
representation at the coinmencement 
c^each article were designed isxpress- 
ly for the work. The designs were 
made by Messt-s. Morton, Hoyl6, Biir- 
ton, and Gimber, of New-York ; and 
nearly the whole of the engraving 
was executed by Mr. A. J. Mason, of 
the same city, but lately fl'Om London. 
The first title, the xiit r^resenting 
some of the operations of the ihanu- 
facturer, and the illustrations of archi- 
tecture and of optics, were engraved 
by R. S. Gilbert, of Philaddphia. 

26. Near the close of the vc^ume 
is a copious set of questions upon the 
artides which precede ; and these are 
numbered according to the para- 
graphs to which they refer. It is re- 
commended to parents and teachers, 
to use not only these, but also many 
more, which they can easily construct 
extemporally. 

27. The author cannot well close 
his preface without again recommend- 
ing to parents the practice of teach- 
ing 4heir children, not only when 
the latter are deprived of the advan- 
tages of school instructions, but even 
when they enjoy the best privileges 
of this kind. The necessity of per- 
forming this duty is evident from 
what has been already said : but an 
additional argument in its fa^ 
may be derived firom the d 
stance, that the prevailing i 
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tif <sliK«tkMii it ool luflkieDtly intd- 

t^ Mimy parents aee the necesaity 
of dmneilio instructions; but they 
rommonly fiincy that they have dis- 
ciharged their obligations by hearing 
tlieir children read and spell.a little. 
Some interpose their authority so &r 
as to compd their children to commit 
to memory the tasks imposed by the 
teachers, and, to determine the fact 
of the committal, go through the irk- 
some task of hearing the recitations. 

29. These eflforts are certainly com- 
mendable, and ought not to be dis- 
couraged; but they do not embrace 
the Idnd of instructions which the 
author is particularly urgent in re- 
commending. He verily believes 
that more eflSdent aid can be afforded 
to the intellect in one hour, when 
common tMng9 are the subjects of in- 
struction, than by a month's severe 
discipline in the course just alluded ta 

30. The objection most commonly 
urged to the performance of the duty 
proposed, is, "We have not time.*' 
To this it may be answered : parents 
have time enough to provide food and 
raiment, as well as every other means 
to supply the wants of the animal na- 
ture of their children; and if they 
would estimate, with any degree of 
exactness, their intellectual necessi-' 
ties, no such objection would be 
made, especiaSy by those who feel 
the influence of moral obligation. 



81. But the most formidable objee* 
tion is this : " We are incapable of ex- 
ecuting a task so difficult, teaching 
not being our business." To this it 
may be answered: the difficulty is 
much overrated. Any individual with 
a moderate share of intelligence, and 
some reading, can name the materials 
of the furniture of his house, and de- 
scribe the process by which each ar- 
ticle has been manu&ctured. After 
having done this, he can easily ext^id 
his instructions upon other subjects 
of a similar nature. 

32. A systematic course of instruc- 
tion, conducted on the principles pro- 
posed, would be attended with no- 
thing irksome or disagreeable. On 
the contrary, it would add much in- 
terest to the social intercourse be- 
tween parents and children; and the 
former would soon discover in the 
latter a great increase of intellectual 
strength, which would display itself 
in an improved expression of coun- 
tenance, as well as in a more rapid 
progress in their regular studies at 
school. 

33. With the preceding remarks, 
the author submits his work to the 
public, in the confident expectation, 
that the subjects which it embraces, 
that the care which has been taken in 
its composition, and that the skill ci 
the artists employed in its embellish- 
ment, will secure to it an abundant 
and liberal patrimage. 
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1. AaKtctri.TVBB embraeea, in its broad 
BigDiJicaitioii, whatever relates to the culti- 
vation of the fields, with the view of pro- 
ducing food for man, and those uiimaU 
which he may liave brought into a state 
of domestication. 

2. If wa carry our observations so.far hack 
as to reach the antediluvian history of the 
earth, we shall find, trom the authority of 
scripture, that Ihe cultivation of the soil 
was the firat employment of man, afler 
his ezpulaoa from the garden of Eden, 
when he was cotoqianded "to till the 
ground from which be had been taken." 
We shall also learn from the same source 
of information, that "Cain was a husband- 
man," and that "Abel was a keeper of 
lu'ieep." Hence it may be inferred, that 



Adam instructed his sons in Bie art <^ 
husbandry; and that they, in turn, com- 
municated this knowledg^e to lAeiV posteri- 
ty, together with tbe superadded informa- 
tion which had resulted from their own 
experience. Improvement in th^ art was 
probably thenceforth progressive, until the 
overwhelming catastrophe of the flood. 

3. After the waters bad retired Imn the 
fiLce of the earth, Noah retried to hus- 
bandry, as the surest moans of procuring 
the necessaries and comforts of life. The 
art of cultivating the soil, ivas uninterrupt- 
edly preserved in many branches of the 
great &mily of Noah; but, in others, it wa^ 
at length, entirely lost In the latter cose, 
the people, having sunk into a state of bar- 
barism, depended for subsistence oa th« 
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natural productions of the earth, and on 
such animals as they could contrive to cap- 
ture by hunting and fishing. Many of 
these degenerate tribes did not emerge 
from this condition for several succeeding 
ages. 

4. Notwithstanding the great antiquity 
of agriculture, the husbandmen, for several 
centuries immediately succeeding the 
deluge, seem to have been but little ac- 
quainted with any proper method of re- 
storing fertility to an eidiausted soil ; for 
we find them frequently changing their 
residence, as their flocks and herds requir- 
eii fresh pasturage, or as their tillage land 
became unproductive. As men, however, 
became more numerous, and as their flocks 
increased, this practice became inconve- 
nient, and, in some cases, impracticable. 
They were, therefore, compelled, by de- 
grees, to confine their flocks and herds, 
and their farming operations, to lands of 
more narrow and specified limits. 

5. The Chaldeans were probably the peo- 
ple who first adopted the important mear 
sure, of rtftaining perpetual possession of 
the soil which tliey had cultivated; and, 
consequently, were among the first who 
became skilful in agriculture. But all the 
great nations of antiquity held this art in 
the highest estimation, and usually attri- 
buted its invention to superhuman agency. 
The Egyptians even worshipped the image 
of an ox, in gratitude for the services of 
that animal in the labours of the field. 

6. The reader of ancient history can forin 
some idea of the extent to which this art 

•V. 

was cultivated in those days, from the 
warlike operations of difierent nations; 
$br, from no other source could the great 
armies which were then brought into the 
field, have been supplied with the neced- 
5ary provisions. The Greeks and the Ro- 
mans, who were mc»re celebrated than any 
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other people for their military enterprise, 
were also 'most attentive to the proper cul- 
tivation of the soil ; and many of their 
distinguished men, especially among the 
Romans, were practical husbandmen. 

7. Nor was agriculture neglected by the 
learned men of antiquity. Several works 
on this subject, by Greek and Latin au- 
thors, have descended to our times ; and 
the correctness of many of the principles 
which they inculcate, has been confirmed 
by modem experience. 

8. Throughout the extensive empire of 
Rome, agriculture maintained a respecta- 
ble standing, until the commencement of 
those formidable invasions of the northern 
hordes, Which, finally, nearly extinguished 
the arts and sciences, in every part of Eu- 
rope. During the long period of anarchy 
which succeeded the settlement of these 
barbarians in their newly-acquired pos- 
sessions, pasturage was, in most cases, pre- 
ferred to tillage, as being better suited to 
their state of civilization, and as a£S)rding 
facilities of removal, in cases of alarm from 
invadihg enemies. But when permanent 
governments were again established, and 
the people enjoyed comparative peace, the 
regular cultivation of the soil once more 
began to revive. 

9. The art of husbandry was at a low ebb 
m England, until the fourteenth century, 
when it began to be practised with consi- 
derable success in the midland and south- 
western parts of the island : yet, it does 
not seem to have been cultivated as a sci- 
ence, until the latter end of the sixteenth 
century. ' The first book on husbandry, 
printed and published in the English lan- 
guage, appeared in 1534. It was written 
by Sir A, Fitzherbert, a judge of the Com- 
mon Pleas, who had studied the laws of 
vegetation, and the nature of soils, with 
philosophical accuracy. 
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10. Very little improvement was made on 
the theory of this author, for upwards of a 
hundred years, when Sir Hugh Piatt dis- 
covered and brought into use several kinds 
of manures for fertilizing and festoring 
exhausted soils. 

11. Agriculture again received a new 
impulse, about the middle of the eighteenth 
century ; and, in 1793, a Board of Agri- 
culture was established by an act of Par- 
liament, at the suggestion of Sir John Sin- 
clair, who was elected its first president. 
Through the influence of this board, a 
great number of agricultural societies have 
been formed in the kingdom, and much 
valuable information on rural economy has 
been communicated to the public, through 
the medium of a voluminous periodical 
under its superintendence. 

12. After the example of Great Britain, 
agricultural societies have been formed, 
and periodical journals published, in vari- 
ous parts of the continent of Europe, as 
well as in the United States. The prin- 
cipal publications devoted to this subject 
in this country, are the American Farmer, 
at Baltimore ; the New England Farmer, 
at Boston; and the Genesee Farmer, at 
Rochester. 

.13. The modem improvements in hus- 
bandry consist, principally, in the proper 
application of niknures, the mixture of dif- 
ferent kinds of earths, the use of plaster 
and lime, |he rotation of crops, adapting 
the crop to the soil, the introduction of new 
kinds of grain, roots, grasses, and fruits, as 
well as improvements in the breeds of do- 
mestic ani|[ials, and in the implements 
with ^hieh the various operations of the 
art are perfimned. 

14 For many of the improved processes 
^which relate to the amelioration of the 
0oil, we are indebted to chemistry. Before 
Hum aelemewua bcooght to the aid of the 



art, the cultivators of the soil were chiefy 
guided by the precept and example df 
their predecessors, which were often inap- 
plicable. By the aid of chemical analy- 
sis, it is easy to discover the constituent 
parts of different soils; and^ with this 
knowledge, there is but little difficulty in 
determining the best mode of improving 
them,, or in applying the most suitable 
crops. 

15. In the large extent of territory em- 
braced within the United States, there is 
great variation of soil and climate; bill 
in each state, or district, the attention of 
tlie cultivators is directed to the produc- 
tion of those articles which, under the cir- 
cumstances, promise to be most profitable. 
In the northern portions of our country, 
the cultivators of the soil are called farm- 
ers. They direct their attention chiefly 
to the production of wheat, rye, com, oats, 
barley, peas, beans, potatoes, pumpkins, 
and flax, together with grasses and fruits 
of various kinds. The same class of men 
in the southern states are usually denomi- 
nated planters, who confine themselves 
principally to tobacco, rice, cotton, sugar- 
cane, or hemp. In some parts of that por- 
tion of our country, however, rye, wheat, 
oats, and sweet potatoes, are extensively 
cultivated ; and, in almost every part, com 
is a favourite article. 

16. The process of cultivating most <^ 
the productions which have- been mention- 
ed, is nearly the same. In general, with 
the occasional exception of new lands, the 
plough is used to prepare the ground fbr 
the reception of the seed. Wheat, rye, 
barley, oats, peas, and the beeds of hemp 
and flax, are scattered with the hand of 
the husbandman, and are covered in the 
earth with the harrow. In Great Brite 

I such seeds are sown in drills^ and i 
I method is thought to be V^x^j^t ^^d»sl c 
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as it admits of the use of the hoe, while the 
vegetable is growing. 

17. Com, beans, potatoes, and pumpkins, 
are covered in tJie earth with the hoe. The 
ground is ploughed several times during 
the summer, to make it loose, and to keep 
down the weeds. The hoe is also used in 
accomplishing the same objects, and in de- 
positing fresh earth around the growing 
vegetable. 

18. When ripe, wheat, barley, oats, and 
peas, are cut down with the sickle, cra- 
dle, or scythe ; while hemp and flax are 
pulled up by the roots. The seeds are se- 
parated from the other parts of the plants 
with the flail, or by means of horses or 
oxen driven round upon them. Of late, 
threshing machines are used to effect the 
same object. Chaj^ and extraneous mat- 
ters generally, are separated from the 
grain, or seeds, by means of a fanning-mill, 
or with a large fen made of the twigs of 
the willow. The same thing was formerly, 
and is yet, sometimes efiected by the aid 
of a current of air. 

19. When the com, or maize, has become 
ripe, the ^ars, with the husks, and some- 
times the stalks, are deposited in large 
heaps. To assist in stripping the husks 
from the ears, it is customary to call toge- 
ther the neighbours. In such cases, the 
owner of the com provides for them a sup- 
per, together with some means of merri- 
ment and good cheer. 

20. This custom is most prevalent, where 
the greater part of the labour is performed 
fay slaves. The blacks, when assembled for 
a husking match, choose a captain, whose 
business it is to lead the song, while the 
rest joiQ in chorus. Sometimes, they di- 
vide the com, as nearly as possible, into 
two equal hea^ and apportion the hands 
accordingly, with a captain to each divi- 
sion. This is done to produce a contest i 



for the most speedy execution of thie task. 
Should the ow^ner of the corn be sparing 
of his refreshments, liis want of generosity 
is sure to be published, or sung, at every 
similar i»olic in tlie neighbourhood. 

21. Maize, or Indian com, and potatoes 
of all kinds, were unknown in the eastern 
continent, until the discovery of America. 
Their origin is, therefore, known with cer- 
tainty ; but some of the other productions 
which have been mentioned, cannot be so 
satisfactorily traced. This is particularly 
the case with regard to those which have 
been extensively cultivatec[ for many cen- 
turies. , 

22. The grasses have ever been valua- 
ble to man, as afibrding a supply of food for 
domestic animals. Many portions of our 
country are particularly adaptedTo grazing. 
Where this is the case, the farmers usually 
turn their attention to raising live stock, 
and to making butter and cheese. Grass 
reserved in meadows, as a supply of food 
for the winter, is cut at maturity with a 
scythe, dried in the sun, and stored in 
bams, or heaped in stacks. 

23. Rice was flrst cultivated in the east- 
em parts of Asia, and, from the- earliest 
ages, has been tlie principal article of food 
among the Chinese and Hindooa' To this 
grain may be attributed, in a great mea- 
sure, the early civilization of those na- 
tions ; and its adaptation to marshy grounds 
caused many districts to become populous, 
which would otherwise have remained 
irreclaimable and desolate. 

24. Rice was long known in the east, 
before it was introduced into Egypt and 
Greece, whence it spread over Africa ge- 
nerally, and the southern parts of Europe. 
It is now cultivated in all the warm parts 
of the globe, chiefly on grounds subject to 
periodical inundations. The Chinese ob- 
tain two crq)s a year from the same ground* 
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aiid cultivate it in this way from genera- 
tion to generation, without applying any 
manure, except the stubble pf the prece- 
ding crop, and the mud deposited from the 
water overflowing it 

25. Soon after the waters of the inun- 
dation have retired, a spot is inclosed with 
an embankment, lightly ploughed and har- 
rowed, and then sown very thickly with 
the grain. Immediately, a thin sheet of 
water is brought over it, either by a stream 
er some hydraulic machinery. , When the 
plants have grown to the height of six or 
seven inches, they are transplanted in fur- 
rows, and again water is* brought over 
them, and kept on, until the crop begins 
to ripen, when it is withheld. 

26. The crop is cut with a sickle, thresh- 
ed with a flail, or by the treading of cat- 
tle ; and the husks, which adhere closely 
to the kernel, are beaten off in a stone 
mortar, or by passing the grain through a 
mill, similar to our corn-mills. The mode 
of cultivating rice, in any part of the 
world, varies but little from the foregoing 
process. The point which requires the 
greatest attention, is the keeping of the 
ground properly covered with water. 

27. Rice was introduced into the Caroli- 
nas in 1697, where it is now produced in 
greater perfection than in any other coun- 
try. The seeds are dropped along, from 
the small end of a gourd, into drills made 
with one comer of a hoe. The plants, 
when partly grown, are not transferred to 
another place, as in Asia, but are suffered 
to grow and ripen in the original drills. 
The crop is secured like wheat, and the 
husks are forced from the grain by a ma- 
chine, which leaves the kernels more per- 
fect than the methods adopted in other 
coantriea 

28. Cotton is cultivated in the East and 
West Indies^ North and South America, 

8 



Egypt, and in many other parts of the 
world, where the climate is sufficiently 
warm for the purpose. There are several 
species of this plant ; of which three kinds 
are cultivated in the southern states of the 
Unions—the nankeen cotton^ the green seed 
cotton^ and the black seedy or, sen island 
cotton. The two first, which grow in the 
middle and upland countries, are denomi- 
nated short staple cttton : the last is culti- 
vated in the lower country, near the sea, 
and on the islands near the main land, and 
is of a fine quality, and of a loqg staple. 

29. The plants are propagated annually 
from seeds, which are sown very thickly 
in ridges made with the plough, or hoe. 
After they have grown to the height c^ 
three or four inches, part of them are pull- 
ed up, in order that the rest, while coming 
to maturity, may stand about four inphes 
apart It is henceforth managed, until 
fully grown,,like Indian corn. 

30. The cotton is inclosed in pods, which 
open as fast as their contents become fit to 
be gathered. In Georgia, about eighty 
pounds of upland cotton can be gathered 
by a single hand, in a day ; but in Alaba- 
ma and Mississippi, where the plant thrives 
better, two hundred pounds are frequently 
collected in the same time. 

31. The seeds adhere closely to the cot- 
ton, when picked from the pods ; but they 
are properly separated by machines called 
gins ; of which there are two kinds, — the 
roller-gin, and the saw-gin. The essen- 
tial parts of the former are two cylinders, 
which are placed nearly *in contact with 
each other. By their revolving motion, 
the cotton is drawn between them, while 
the size of the seeds prevents tiieb- pas- 
sage. This machine, being of small si? 
is worked by hand. 

32. The saw-gin is much larger, and 
moved by animal, «t«ws^ «t '«%tot-Y^'^ 
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It consists of a receiver, having one side 
covered with strong wires, placed in a par 
rallel direction, about an eighth of an inch 
apart, and a number of circular saws, 
which revolve on a common axis. The 
saws pass between these wires, and entan- 
gle in their teeth the cotton, which is 
thereby drawn through the grating ; while 
the seeds, from their size, are forced to 
remain on the other side. 

83. Be&re the invention of the saw-gin, 
the seeds were separated from Vh6 upland 
cottons by hand, — a method so extremely 
tedious, tiiat their cultivation was attended 
with but little profit to the planter. This 
machine was invented in Georgia, by Eli 
Whitney, of Massachusetts. It was un- 
dertaken at the request of several planters 
of the former state, and was there put in 
opemtion in 1792. 

34. In the preceding year, the whole 
crop of cotton in the United States was 
only sixty-four bales; but, in 1834, it 
amounted to 1,000,617. The vast increase 
in the production of this article has arisen, 

- in part, from the increased demand for it 
in Europe, and in the Northern States, but 
chiefly from the use of the invaluable ma- 
chine just mentioned. 

35. Bugar-cane was cultivated by the 
Chinese, at a very early period, probably 
two thousand years before it was known in 

. Europe ; but sugar, in a candied form, was 
used in small quantities by the Greeks 
and Romans, in the days of their prosperi- 
ty. It was probably brought from Bengal, 
Siam, or some t>f the East India Ishinds, 
as it is supposed that it grew nowhere else 
at that time. 

36. In the thirteenth century, soon after 
the merchants of the West began to tra^ 
fie in Indian articles dt commerce, the 
niant was introduced into Arabia Felix, 

id thence into Egypt, Nubia, Ethiopia, 



and Morocco. The Spaniards obtained it 
fVom the Moors, and, in the fifteenth c^a« 
tury, introduced it into the Canary islanda 
It was brought to America and the West 
India Islands, by the Spaniards and Portu* 
ofuese. It is now cultivated in the United 
States, below the thirty-first degree of 
latitude, and in the warm parts of the 
globe generally. 

37. Previous to the year 1466, sugar was 
known in England chiefly as a medicine ; 
and, although the ^gar-cane was cultiva^ 
ted at that time in several places on the 
Mediterranean, it was not more extensively 
used on the continent. Now, in point of 
importance, it ranks next to wheat and 
rice in the vegetable world, and first in 
maritime commerce. 

38. The cultivators of sugar-cane pro- 
pagate the plant by means of cuttings from 
the lower end of the stalks, which afe 
planted, in the spring or autumn, in drills, 
or in furrows formed by the plough. The 
new plants spring from the joints of the 
cuttings, and are fit to be gathered for 
use in eight, ten, twelve, or fourteen 
months. While growing, sugar-cane ia 
managed much like Indian com. 

39. When ripe, the cane is cut and 
brought to the sugar-mill, where the juice is 
expressed between iron or stone cylinders, 
moved by steam, water, or animal power. 
The juice thus obtained is evaporated in 
large boilers, to a syrup, which is after- 
wards removed to coolers, where it is agi- 
tated with wooden instruments called stir^ 
rers. To accelerate its cooling, it is next 
poured into casks, and, when yet warm, is 
conveyed to barrels, placed in an upright 
position over a cistern, and pierced in the 
bottom in several f^accs. The holes being 

^))artially stopped with canes, the part which 
still remains in the fi>rm of syrup, filters 
through them into the cistern beneativ 
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Mobile the rest is left in the form of sugar, 
in the state called muscovado* 

40l This sugar is of a yellow colour, be- 
ing yet in a crude or raw state. It is further 
purified by various processes, such as re- 
dissolving it in water, and again boiling it 
with lime and bullocks' blood, or with ani- 
mal charcoal, and passing the syrup through 
several canvas filters. 

41. Loaf-sugar is manu&ctured by pour- 
ing the syrup, after it has been purified, 
and reduced to a certain thickness by eva- 
poration, into'unglazed earthen vessels of 
a conical shape. The cones have a hole 
at their apex, through which may filter 
the syrup which separates from the sugar 
above. Most of the. sugar is imported in 
a raw or crude state, and is afterwards re- 
fined in the cities, in sugar-houses. 

42. Molasses is far less fre^from extra- 
neous substances than sugar, as it is no- 
thing more than the drainings from the 
latter. Rum is distilled from inferior mo- 
lasses, and other saccharine matter of the 
cane, which will answer for no other pur- 
pose. 

43. Sugar is also manufactured from 
the sap of the sugar-maple, in considerable 
quantities, in the northern parts of the Uni- 
ted States, and in the Canadas. The sap is 
obtained by cutting a notch, or boring a 
hole, in the tree, and applying a spout to 
conduct it to a receiver, which is either a 
rude trough or a cheap vessel made by a 
cooper. This operation is performed late 
in the winter, or early in the spring, when 
the weather is freezing at night, and thaw- 
ing in the day. 

44. The iiquid in which the saccharine 
matter is suspended, is evaporated by heat, 
as in the case of the juice of the cane. 
During the process of evaporation, slices 
of pork are kept in the kettle, to prevent 
the sap^ or syrupy from boiling over. 



45. When a sufficient quantity of syrupy 
of a certain thickness, has been obtauied, it 
is passed through a strainer, and, having 
been again placed over the fire, it is clari- 
fied with eggs and milk ; the scum, as it 
rises, being carefully removed with a 
skimmer. When sufficiently reduced, it 
is usually poured into tin pans or basins, 
in which, as it cools, it consolidates into 
hard cakes of sugar, 

46. Most of the lands in a state of na- 
ture, are covered with forest trees. This. 
is especially the case in North America. 
When this division of our continent was 
first visited by Europeans, it was nearly 
one vast wilderness, throughout its entire 
extent; and even now, afler a lapse of 
three centuries, a great portion of* it re- 
mains in the same situation. The indus- 
trious settlers, however, are rapidly clear- 
ing away the natural encumbrances of the 
soil ; and before a similar period shall have 
passed away, we may expect that civilized 
men will have occupied every portion of ^ 
this vast territory which may be worthy of 
cultivation. 

47. The mode of clearing land, as it is 
termed, varies in difierent parts of the 
United States. In Pennsylvania, and in 
neighbourhoods settled by people from 
that state, the large trees are deadened 
by girdling them, and the small on^s, to- 
gether with the underbrush, are felled and 
burned. This mode is very objectionable, 
for the reason, that the limbs on the stand- 
ing trees, when they have become rotten, 
sometimes peril the lives of those that may 
be underneath. It seems, however, that 
those who pursue this method prefer risk- 
ing life in this way, to wearing it out in 
lyielding the a^e, and in rolling logs. 

48. A very different plan is pursuei^ 
settlers from New-England. The m 
brush is first cnt down, and piled uv V\^ 
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1. Tbe Creator of the nuireree, h&ving 
formed man from the dust of the ground, 
provided a ntBgniGcent gnrden for his resi- 
dence, and commanded him "to drees it 
and keep it:" but, having transgressed the 
commandment of bia lawful Sovereign, he 
was driven from this delightful paradise, 
thenceforth to gain a Bobsistence from the 
earth nt large, which had been cursed with 
barrenness, thorns, tbietles, and briars. 

2. Scripture does not inform us, that 
Adam turned hia attention to gardening; 
nor have we any means of determining the 
Mats of this art, in the centuries previous 
b) the flood : but it is highly probable, that 
it had arrtvod to considerable perfection, 
before the approach of tbia des^ctive 
viailation thnn Heaven. 

a. Garden* for useftil purpoeei^ were 



probably made soon after the waters had 
subsided ; and the statement in Scripture) 
that "Noah planted a vineyard," may, 
perhape, be regarded as evidence suffieieol 
to establish it as a &ct If this were the 
caae, the art, doubtless, continued p rogres- 
sive among (hoee descendants oF^oah, wDb 
did not sink into a state of barbarism aflef' 
the confusion of tongues. 

4. Among salvage neUons, one of the 
first indications of advancement towards ■ 
state of civilization, is the cultivatim of & 
little spot of ground tor raising vegetables; 
and the degree of refinement among the 
inhabitants of any country, may be* deter- 
mined, with tolerable eertainty, by the 
taste and skill enhibitad in their gardena. 

fi. Ornamental gardening is nevat 
tended to, in any country, until the Br< 
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general have advanced to a considerable 
degree, of perfectioh ; and it uniformly de- 
clines with other fine, or ornamental arts. 
Accordingly, we do not read of splendid 
gardens among the Babylonians, Egyp- 
tians, Jews, Greeks, Romans, and other 
nations of antiquity, until they nad reach- 
ed a very exalted state of refinement; 
and when these nations descended from 
this condition, or were overthrown by bar- 
barians, this art declined or disappeared. 

6. During the period of mental dark- 
ness, which prevailed between the eighth 
and thirteenth centuries, the practice of 
ornamental gardening had &llen into such 
^nend disuse, that it was confined exclu- 
siyely to the monks. After this period, it 
began again to spread among the people 
generally. It revived in Italy, Germany, 
Holland, and France, long before any at- 
tention was paid to it in England. 

7. In the latter country, but few culina- 
ry vegetables were consumed before the 
beginning of the sixteenth century, and 
most of these were brought from Jlolland ; 
nor was gardening introduced there, as a 
source of profit, until about one hundred 
years after that period. Peaches, pears, 
plums, nectarines, apricots, grapes, cher- 
ries, strawberries, and melons, were luxu- 
ries but little enjoyed in England, until 
near the middle of the seventeenth cen- 
tury. The first hot and ice-houses known 
on the island, were built by Charles II., 
who ascended the British throne in 1660, 
and soon after introduced French garden- 
ing at, Hampten-Court, Carlton, and Marl- 
borough. 

8. About the beginning of the eighteenth 
cedtufy, this art attracted the attention of 
some of the first characters in Great Bri- 
tain, who gave it a new impulse in that 

fttry. Bat the style whioh^they imita- 
wu objectionable, on the ground, that 



the mode of laying out the gardens, plant- 
ing and trimming the trees, was tooTormal 
and fantastical 

9. Several eminent writers, (among 
whom were Pope and Addison,) ridiculed 
this Dutch mode of gardening, as it was 
called, and endeavoured to introduce an- 
other, more consistent with genuine taste. 
Their views were, at length, seconded by 
practical horticulturists ; and those princi- 
ples of the art which they advocated, were 
adopted in every part of Great Britain. 
The English mode has been followed and 
emulated, by the refined nations of the 
eastern continent, and by many opulent 
individuals in the United States. 

10. Since the beginning of the present 
centi^ry, horticultural societies have been 
formed in every kingdom of Europe. In 
Great Britain alone, there are no less than 
fifty; and, it is satisfiictory to add, that 
there are also several of these institutions 
in the United States. The individuals 
who compose these societies, have for their 
objects, the collection and general dissemi> 
nation of information on this interesting 
subject, with special reference to the in- 
troduction of new and valuable articles of 
cultivati<xi. 

11. The authors who have written upon 
scientific and practical gardening, at dif- 
ferent periods, and in different countries, 
are very numeroua Among the ancient 
Greek writers, were Hesiod, Theophrastus, 
Xenophon, and ^lian : among the Latins, 
Varo was the first; to whom succeeded, 
Cato, Pliny the elder, Columella, and Pal- 
ladiusL 

12. Since the revival of literature, hor- 
ticulture, in common with agriculture, has 
shared largely in the labours of the learn- 
ed; and many works, on this important 
branch of rural economy, have been pubo 
liebed in every language of Europe, But 
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the publicatiotis, on this subject, which at- 
tract the greatest attention, are the peri- 
odicals under the superintendence of the 
great horticultural societies. Those of 
London and Paris, are particularly distin- 
guished. 

13. It is impossible to draw a distinct 
line between horticulture and agriculture, 
since so many articles of cultivation are 
common to both, and since a well regulated 
farm approaches very nearly to a garden. 

14. The divisions of a complete garden, 
usually adopted by writers on this subject, 
are the following: Ist the culinary gar- 
den ; 2d. the flower garden ; 3d. the orch- 
ard, embracing different kinds of fruits; 
4th. tlie vineyard ; 5th. the seminary, for 
raising seeds ; 6th. the nursery, for raising 

« trees to be transplanted ; 7th. the ix)tani- 
cal garden, for raising various kinds of 
plants; 8th. the arboretum of ornamental 
trees ; and, 9th. the picturesque, or land- 
scape garden. To become skilful in the 
management of even one or two of these 
branches, requires much attention ; but to 
become proficient in all, would retiuire 
years of the closest application. 

15. In Europe, the professed gardeners 
constitute a large class of the population. 
They are employed, either in their own 
gardens, or in those of the wealthy, who 
engage them by the day, or year. There 
are some who devote their attention to this 
business, in this country; but these are 
chiefly from the other side of the Atlantic. 
In our Southern States, the rich assign one 
of their slaves to the garden. 

16. Almost every family in the country 
and villages of the United States, has its 
little garden for the production of vegeta- 
bles; in which are also usually reared, a 
few flowers, ornamental shrubs, and fruit 
trees: but horticulture, as a science, is 
JEitudied and practised here by very few ; es- 



pecially that branch of it called picturesque, 
or landscape. To produce a pleasing effect* 
in a garden of this kind, from twenty to 
one hundred acres are necessary, accord- 
ing to the manner in which the ground 
may be situated. In an area of that ex- 
tent, every branch of this pleasing art 
can be advantageously embraced. 

17. Delicate exotic plants, which will 
not bear exposure to the open air during 
the winter, are preserved from the eflfects 
of the cold, in hot, or green-houses, which 
may be warmed by artificial heat A hot 
house is exhibited in the representation of 
a garden, at the head of this article. It is 
composed chiefly of window-glass, set in 
sashes of wood. A green-house is usually 
larger ; and is designed for the preserva- 
tion of those plants requiring less heat. 

18. The vegetables commonly cultivated 
in gardens for the table, are, — com, potatoes, 
tomatoes, peas, beans, squashes, cucumbers, 
melons, strawberries, raspberries, black- 
berries, gooseberries, currants, beets, pars- - 
nips, carrots, onions, radishes, cabbages, 
asparagus, lettuce, grapes, and various 
kinds of fruits. The flowers, ornamental 
shrubs, and trees, are very numerous, and 
are becoming more so, by accessions from 
the forests and foreign countries. 

19. The scientific horticulturist, in lay- 
ing off his garden, endeavours to unite 
beauty and utility, locating the flowers, 
ornamental shrul», and trees, where they 
will be most ccmspicuous ; and those vege- 
tables less pleasing to the eye, in more 
retired situations, yet in a soil and expo- 
sure adapted to their constitution. In im- 
proving the soil of his garden, he brings 
to his aid the science of chemistry, toge- 
ther with the experience of practical men. 
He is also careful in the choice of his fruit 
trees, and in increasing the variety of theiic 
products, by engrafting, and by inoculatiodL 
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luiy on tkQ other; so that each of the 
ridges whkb tbej fiHin, haa « sluup edge : 
Uid when the Dpper sttme is in motion, 
these edges poas one another, like the 
blades of a pair of ademna, and cut the 
grain more easilf, as it falla upon the fur- 

6. The upper stone is a little convex, 
and the other a litUe conc«v& There is a 
trifling difierence, however, between the , 
GCMivexity and c(»Kavily of the two stones : i 
this difibrence cansea the space between 
them to become leaa and les lowarda their 
edges ; and the grain, being admitted be- 
tween them, is, c<»iEeqaently, ground finer 
and finer, as it passes out in that direction ; 
va which it is impelled, by the centrifugal 
power of the moving stone. 

7. By a caretiil inflection of the &lbw- 
ing picture, the whde machmery of a com- 
mcoi Oiill may be onderstood: 




A, repres^la the vater-wheel; B, the 
shaft to which is atUcbed the cog-wheel 
C, which acts on the tmndle-hcod, D ; and 
this, in turn, acts on the moveable etone. 
The spindle, trundle-head, and upper stone, 
aJi rest entirely on the beam, F, wliich 
can be elevated or depressed, at iJeauure, 
bf a simple ippiratus ; so tliit the 



distance between the Mcaea can be easily 
r^rnlated, to grind either fine or gobim. 
The grain about to be sabmitted to the ae- 
tUm of the mill, is thrown into the hopper, 
H, whence it passes by the dme«or spout, 
I, through a hole in the upper stone, and 
then between them both. 

a If the flour, or meal, is not to be ee- 
parnted from the bran, the nmple grinding 
completes the operation ; but when this 
separation is to be made, the commioutsd 
giain, as it is thrown out from between the 
stones, ta carried, by little leathern buck- 
eta fastened to a strap, to the upper end of 
an octagonal sieve, plac'ed in an inclined 
poeition in a large boz. The coarse bran 
passes out at the lower end of the sieves 
or bolt, and the flour, or fine particles of 
bran, through the bolting-cloth, at differ- 
ent places, according to their finenesa. At 
the head of the btdt, the superfine floor 
paffles; in the middle, the fine flour; and 
at the lower end, the coarse flour and fine 
bran ; which, when mixed, is called cimeJ^ 
orMorf*. 

9. The best material of which miO- 
Btones are made, is.Uie burrfittne, which 
is brought from France in small pieces, 
weii^ting fhatt ten to one hundred pounds. 
These are cemented together with plaster 
of Paris, and clueely bound Hruond thecir- 
cnmference, with hoops made of bar iron. 
£|pr grinding com or rye, those nwde of 
aienite, or granite rock, are fteqaenlly 

10. A mill eiclnaively employed in 
grinding grain consumed by the inhalnt- 
anta of the neighbourhood, ia called a grvt 
or etulom mill ; and a portion of the griM 
is allowed to the miller, in payment foi' 
his Bcrvicea. The proportion is regulated 
by hiw; and, in our own coontiy, it varier 

. according to the legislation of ^diflfai 
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11. Mills in which flour is manu&ctured 
and packed in barrels &t sale, are called 
merchant mills. Here, the wheat is par- 
chased by the miller, or by the owner of 
the millf' who relies upon the difference 
between the original cost of the grain, and 
the probable amount of its several products 
when sold, to remunerate him for the manu- 
fkoture, and his investments of capital. 
In Virginia, and, perhaps, in some of the 
other States, it is a common practice 
among the farmers to deliver to the mil- 
lers their wheat, for which they receive a 
Specified quantity of merchantable flour. 

1%, The power most commonly employ- 
ed to put heavy jnachinery in operation, is 
that supplied l^ water. This is especially ' 
the case, with regard to mills fbr grinding 
grain; but when this cannot be had, a 
substitute is found in steam, and animal 
strength. The wind is also rendered sub- 
servient to this purpose. The wind-mill 
was invented in the time of Augustus Cse- 
sar. During the reign of this emperor, 
and probably long before, mules and asses 
were employed both by the Greeks and Ro- 
mans, in turning their mills, llie period 
at which water-mills began to be used can- 
not be certainly determined. Some writers 
place it as far back as the Christian era. 

13. Wheat flour is one of the staple 
commodities of the United States, and 
there are mills for its manufacture in ^- 
most every part of the country, where 
wheat is extensively cultivated; but our 
most celebrated flour-mills are on the Bran- 
dy wine creek, in Delaware, and at Roches- 
ter, in New-York. 



14. In our Southern States, hominy is a 
^voorite article of ibod. It consists of the 
flinty portions of Indian com, which hive 
been separated ffom the hulls and eyes of 
the grain. To effect this separation, the 
com is someUmes ground vety coarsely in 
a mill ; but the most usual method is that 
of pounding it in a mortar. 

15. The mortar is excavated from a log 
of hard wood, between twelve and eighteen 
inches in diameter. The form of the ex-. 
cavation is similar to that of a common iron 
mortar, except that it is less flat at the 
bottom, to prevent the com from being 
reduced to meal during the operation. The 
pestle is usualljrmade by confining an iiion 
wedge in the split end of a round stick, by 
means of an iron ring. 

16. The white flint com is the kind 
usually chosen for hominy ; . but any kindf 
with the requisite solidity, will answer the 
purpose. Having been poured into the 
mortar, it is moistened with hot water, 
and immediately' beaten with the pestle, 
until the eyes aAd hulls are forced from 
the flinty portions c^ the grain. The part 
of the com which has been reduced to 
meal, by the foregoing process, is removed 
by means of a sieve, and the hulls by the 
aid of the wind. 

17. Hominy is prepared for the table by 
boiling it in water for twelve hours, with 
about one-fourth of its quantity of white 
beans, and some fat baccHi. It is eaten 
while yet warm, with milk, or batter; or, 
if sufiered to get cold, it is again warmed 
with lard, or some &t substance, before it 
is brought to the table. 
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1. Tax bu^eas of the Baker consiata 
in nuking bread, rolls, biscuite, and crack- 
ers, and inlmkiiig varioua kinds of provi- 

3. Man appears to be designed b; na- 
ture, to eat all substancee capable of afford- 
ing nouiiahment to his system ; but, being 
more inclined to vegetable tlian to aniioal 
food, he ba^ from the earliest times, used 
&rinaceoua grains as his principal means 
of sustenance. Aa these, however, can- 
not be eaten in their native state, without 
difficulty, means have been contrived for 
extracting their fiirinaceoue part, and for 
converting it into an agreeable and whole- 
Mme aliment. 

3. Tlioee who are accustomed to enjo; 
a>l the advantages of llie most useful in- 
ventions, without reflecting oa the labour 



expended in their completion, maj fitncy 
that there is nothing more easj than to 
grind ^in, to make it into paste, and to 
bake it in an oven : bat it must have been a 
long time, before men came to prepare their 
grain in any other way than by roosting it . 
in the fire, or boiling it in water, and form- 
ing it into viscous cakes. Accident, at 
length, probably furnished some obeerving 
person a hint, by which good and wliole- 
some bread could be made by means of 
fermentation. 

4. Be&re the invention of the oven, 
bread was esdusively baked in the em- 
bers, -or ashes, or before the fire. These 
methods, with sometimes a little variation, 
are still practised, mt^ or less, in all part* 
of the world. In England, the poor i 
of people place the loaf on the he 
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hearth, and invert over it an iron pot, or 
kettle, which they Bommod with embers 
or coals. 

5. The invention of the oven must have 
added much to the conveniences and com- 
forts of the ancients; but it cannot be de- 
termined, at what period, or by whom, it 
was contrived. ^ Puring that period of re- 
mote antiquity, in which the people were 
generally erratic in their habits, tlie ovens 
were made of clay, and hardened by fire, 
like earthenware ; and, being small, they 
could be easily transported from place to 
place, like our iron bake-ovena Such 
ovens are still in use in some parts of Asia. 

6. There are few nations that do not use 
bread, or a substitute for it Its general 
use arises from a law of our economy, 
which requires a mixture of the animal 
fluids, in every stage of the process of di- 
gestion. The saliva is, therefore, essen- 

• tial; and the mastication of dry fixnl is 
required, to bring it fortli from the glands 
of the mouth. 

7. The farinaceous grains most usually 
employed in making bread, are,— wheat, 
rye, barley, maize, and oats. The flour 
and meal of two of these are ofteiPfciixed ; 
and wheat flour is sometimes advantageous- 
ly combined with rice, peas, beans, and 
potatoes. 

8. The component parts of wheat, rye, 
and barley-flour, are, — ^fecula, or starch, 
gluten, and saccharine mucilage. Fecula 
is the most nutritive part of grain : it is 
found in all seeds, and is especially abun- 
dant in the potato. Gluten is necessary to 
the production of light bread ; and wheat 
flour, containing it in the greatest propoiv 
tion, answers the purpose better than any 
other. The saccharine mucilage is equally 
necessary, as this is the substance on which 
yeast and leaven act, in producing the in- 



ternal commotion in the particles of dough 
during fermentation. 

9. There are three general methods of 
making bread: 1st by mixing meal, or 
flour, with water, or witl^ water and milk ; 
2d. by adding to the foregoing materials 
a small quantity of sour dough, or leaven, 
to serve as a fermenting agent ; and, 3d. 
by using yeast, to produce the same gene- 
ral efiect 

10. Thetheory of making light bread, is 
not diflicult to be understood. The leaven, 
or yeast, acts upon the saccharine muci- 
lage c^ the dough, and, by the aid of heat 
and moisture, disengages carbonaceous 
matter, which, uniting with oxygen, forms ~~ 
carbonic acid gas. This, being prevented 
from escaping by the gluten of the dough, 
causes the tqbsq to become light and spongy. 
During the process of baking, the increased 
heat disengages more of the fixed air, 
which is further prevented from escaping 
by the formation of the crust The super- 
fluous moisture having been expelled, the 
substance becomes firmer, and retains that 
spongy hollowness, which distinguishes 
good bread. 

11. Many other substances contain fer- 
menting qualities, and are, therefore, some- 
times used as substitutes for yeast and 
leaven. The waters of several mineral 
springs, both in Europe and America, being - 
impregnated with carbonic acid gas, are 
occasionally employed in making light 
bread. 

12. The three general methods of making 
bread, and the great liumber of materials 
employ ed,1admit of a great variety in this 
essential article of food ; so much so, that 
we cannot enter into details, as regards 
the particular modes of manufacture adopt- 
ed by diflfbrent nations, or people. There ~ 
are, comparatively, but few on the globe. 
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in which this art is not practised in some 
way or other. 

13. It is impoasiUe to ascertain at what 
period of time the process c^bajking b^ead 
became .a particular profession. It is sup- 
posed, that the first bakers in Rome came 
from Greece, Srhout two hundred years 
betbre the Christian era ; and that these, 
together with some freemen of the city, 
were incorporated into a college, or com- 
pany, from which neither thpy nor their 
children were permitted to withdraw. 
They held their eflfects in common, with- 
out possessing any individual ppwer of 
parting wjth them. 

14. Each bake-house had a patron, ot 
superintendent; and one of the patrons 
had the management of the rest, and the 
care of the college. So respectable was 
this class of men in Rome, that one of the 
body was occasionally admitted as a mem- 
ber of the senate ; and all, on account of 
their peculiar corporate association, and 
the public utility of their employment, 
were exempted from the performance of 
the civil duties to which other citizens 
were liable. 

15. In many of the large cities of Eu- 
rope, the price and weight of bread, sold 
by bakers, are regulated by law. The 
weight of the loaves of different sizes must 
be always the same; but the price may 
vary, according to the current cost of the 
chief materials. The law was such in the 
city of London, a few years ago, that if a 
loaf fell short in weight a single ounce, 
the baker was liable to be put in the pillo- 
ry ; but now, he is subject only to a fine, 
varying from one to &ye shillings, accord- 
ing to the will of the magistrate before 
whom he may be indicted. 



16. In this country, laws of a character 
somewhat siniilar kmve been enacted by 
the legislatures of several States, and by 
city authorities, with a view to protect the 
community against impositions; but whe- 
ther there be a law or not, the bakers regu- 
late the weight, piric^i ^^^ quality, of their 
loayes, by the general principles of trade. 

17. There is, perhaps, no business more 
laborious, than tha| of the baker of loaf 
bread, who has a regular set of customers 
to be supplied every morning. The twenty- 
four hours of the day are systematically 
appropriated to the performance of certain 
labours, and to rest 

Id. After breakfast, the yeast is pre- 
pared, and the. oven-wood provided : at two 
or three o'clock, the sponge is set: the 
hours from three to eight or nine o'clock, 
are appropriated to rest The baking com- 
mences at nine or ten o'clock at night; 
and, in large bakeries, continues until five 
o'clock in the morning. From that time 
until the breakfast hour, the hands are en- 
gaged in distributing the bread to custom- 
ers. For seven months in the year, and, 
in some cases, during the whole of it, part 
of the hands are employed, from eleven to 
one o'clock, in baking pies, puddings, and 
different kinds of meats, sent to them from 
neighbouring families 

19. In large cities, the bakers usually 
confine their attention to particular branch- 
es of the business. Some bake light loaf 
bread only ; others bake unleavened bread, 
such as crackers, sea-biscuit, and cakes for 
people of the Jewish faith. Some, again, 
unite several branches together ; and this 
is especially the case, in small cities and 
towns, where the demand for difierent 
kinds of bread is more limited. 

C2 
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10 thojr materials, and mode of preparation. 
The difference cpnsiists, only, in their beingr 
reduced by evaporatioa to a consistence, 
which renders them capable of retaining 
a form, when put into moulds, and dried 
in an oven, 

6. Conserves are a species of dry con- 
fects, compounded of sugar and flowers. 
The flowers usually employed, are,*^roses, 
mallows, rosemary, orange, violets, jessa- 
mine, pistachoes, citrons, and sloes: orange- 
peel is also used for the same purpose. 

7. Candies are made of clarified sugar, 
reduced by evaporation to a suitable de- 
gree of consistence. They receive their 
name from the essence, or substance, em- 
ployed in giving them the required flavour. 

8. Sugar-plums are small fruits, seeds, 
little pieces of bark, or odoriferous and 
aromatic roots, incrusted with hard sugar. 
These trifles are variously denominated; 
but, in most cases, according to the name 
of the substance inclosed by the incrustation. 

9* Ice-cream is an article of agreeable 
refreshment, in hot weather. It is sold in 
confectionary shops, as well as at the pub- 
lic gardens, and other places of temporary 
resort in cities. It is composed, chiefly, of 
milk or cream, fruit, and lemon-juice. It 
is prepared by beating the materials well 
tc^ether, and rubbing them through a fine 
hair sieve. The ccmgelation is efiected by 
placing the contiuning vessel in one which 
is somewhat larger, and filling the sur- 
rounding vacancy with a mixture of salt 
and fine ice. 

10. Cakes are made of a* great variety 



of mgredients ; the principal of which are, 
flour, butter, eggs, su^, water, milk, 
cream, yeast, wine, bfsundy, raisins, cur- 
nnisf caraway, iGmoD^ orange, almonds, 
cinnamon, nutmeg, allspice, cloves, and 
ginger. The difierent combinations of 
these materials, produce so great a variety 
of cakes, that it would be tedious to detail 
even their names. 

11. The confectioner, in addition to 
those articles which may be considered 
peculiar to his business, deals in various 
kinds of fruits and nuts, which grow in 
different climates. He also sells a variety 
of pickles, which he usually procures from 
those who make it a business to prepare 
them. 

12. Soda-water is, likewke, often sold by 
the confectioner. This agreeable drink is 
merely water, impregnated with carbonic 
acid gas, by means of a forcing-pump. 
The confectioners, however, in large cities, 
seldom prepare it themselves, as they can 
procure it at less expense, and with less 
trouble, ready made. 

13. Sometimes, the business of the pa»- 
try-cook is united with that of the confec- 
tioner, especially with that branch of it 
which relates to making cakes. Pies and 
tarts consist of paste, which, when baked, 
becomes a crust, and some kind of fi-uit or 
meat, or both, with suitable seasoning. 
The art of making pies and tarts is prac- 
tised, more or less, in every fiunily : it is 
not, therefore, essential to be particular .in 
naming the materials employed, or the 
manner in which they are oombmed. 
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THE BREWER. 

1. Bbbwumi is the art of pvparmg a 
liqQM wbich baa received the general de- 
iMiniiuitioa of beer. This beverage can 
be brewed from any kind of farinaceous 
gnin; but, on varioue accounts, barley a 
usually preferred. It is prepared for the 
brewer's use, by c<Hiverting it ioto malt ; 
«bicb id ejected by the Allowing procem: 

2. The grain is snaked in a cistern of 
water, about two days, or until it is ctxa- 
pl€ta)y saturated with that fluid. It is 
then taken out, and spresd in a layer 
nearly two feet thick, upon a floor. When 
the inside, of this heap begins to grow 
warm, and the kernels to germinate, the 
malster checks tbe rapid growth of the 
grain in tbat situation, by changing it to 
the outside. This aeration is cmtinued, 



until tbe saccharine matter in the beilt^ 
baa been sufficiently evolved, by the natu- 
ral process of germinatioQ. 

3. The grain is next tranderred to the 
kiln, which is an iron or tile floor, perSira< 
ted with small holes, and moderately heated 
beneath with a fire <f coke, or stone coal. 
Here, the grain is thoroughly dried, and 
the principle of germination completely 
destroyed. Tbe malt thus made is pre- 
pared for being brewed, by crushing it in 
a commoa mill, or between rollers. Malt- 
ing, in Great Britain, and in some other 
parts of Europe, is a business distinct fknn 
brewing; but in the United States, the 
brewers generally make tlieir own malL 

4. The first part of the process of brew- 
ing, is called mathing. This is perfbimed 
in a large tub, or tun, having two bot- 
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t0[ns. The upper one, consisting of several 
moveable pieces, is perforated with a great 
number of small holes; the other, though 
tight and immoveable at the edges, has 
several large holes, furnished with ducts, 
which lead to a cistern beneath« 

5. The malt, designed for one mashing, 
is spread in an even layer on the upper 
bottom, and thoroughly saturated and in- 
corporated with water nearly boiling, by 
means of iron ij.kes, which are made to 
revolve and move round in the tub, by the 
aid of machinery. The water, together 
with the soluble parts of the malt, at length 
pass oS, through the holes before mention- 
ed, into the reservoir beneath. 

6. The malt requires to be mashed two 
or three times in successidn, with fresh 
quantities of water; and the product of 
each mashing is appropriated to making 
liquors, of dif^rent degrees of strength. 

7. The product of the mashing- tun is 
called wort, which, being transferred to a 
large copper kettle, is boiled for a con- 
siderable time with a quantity of hope, 
and then drawn off into large shallow cis- 
terns, called coolers. When the mixture 
has become cool enough to be submitted to 
fermentation, it is drawn off into the work- 
ing tun. 

8. The fermentation is effected with 
yeast, which, acting on the saccharine mat- 
ter, disengages carbonic acid gas. Thi« part 
of the process requires from eighteen to 
forty-eight hours, according to the degree 
of heat which may be in the atmosphere. 

9. The beer is tiien drawn off into casks 
of different dimensions, in which it under- 
goes a still further fermentation, sometimes 
called, the brewer^s cleansing. During 
this fermentation, the froth, or yeast, works 
oat at the bung-hole, and is received in a 
traogh, on the edges of which the casks 

have been placod. The froth, thus dis- 

5 



charged from the beer, is the yeast used 
by the brewers 

10. The products of the brewery are 
denominated, beer, ale, and porter. The 
difl^rence between these liquors arises, 
chiefly, from the manner in which the malt 
has been prepared, the relative strength 
imparted to each, and the extent to which 
the fermentation has been carried. 

11. There are several kinds of beer; 
such as table beer, half and halC and strong 
beer. They are adapted to use, soon after 
being brewed, and differ from each other 
but little, except in the degree oi their 
strength. 

12. Ale and porter are called stock 
liquors, because, not being designed for 
immediate consumption, they are kept far 
a considerable time, that they may improve 
in quality. Porter is usually prepared fbr 
consumption, by putting it into bottles. 
This is done, either at the brewery, or in 
bottling establishments. In the latter cajse, 
the liquor is purchased in large quantities 
from the brewer, by persons who make it 
their business to supply retailers, and pri* 
vate families. 

13. We have evidence that fermented 
liquor was in use, three thousand years 
aga It was first used in Egypt, whence 
it passed into adjacent countries, and afler« 
ward into Spain, France, and England. It 
was sometimes called the wine of barley; 
and one kind of it was denominated PeliH 
sian drink, from the city Pelusium, where 
it' was first made. 

14. Among the nations of modem times, 
the English are the most celebrated Ibr 
brewing good liquors. IxMidon porter is^ 
especially, in great repute, not only in that 
city, but in distant countries. Much fer* 
mented liqoor, of the different kmds. Is 
consumed in the tJnited Stales^ wher* " 
is also made in consid^nble perfectia 
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10. The ancient Greeks and Romans 
were acquainted with an instrument for 
distillation, which they denominated ambix. 
This was adopted, a long time afterward, 
by thb Arabian alchymists, for making 
their chemical experiments; but they 
made some improvements in its construc- 
tion, and changed its name to alembic, 

11. The ancients, however, knew no- 
thing of alcohol. The method of extract- 
ing this intoxicatmg substance, was proba- 
bly diifcovered some time in the twelflh 
or thirteenth jcentuiry; Bnt, for many ages 
after the discoverer, h wJfit9 cfsed only as a 
medicine, and witi) kept fbr iithle exclosively 
in apothecary-sbb^ it lUl^Km it^ as a 
common article dT stimtdiiltKm,^ !tt aliticet 
every quarter of 1tlf6 ^Idbe. 

12. ButtheopMbMlAf%e^il!l^g«jA^ 
among all civilized people, that the use of 
alcohol, for this purpose, is destructive of 
health, and the primary cause of most of 
the crimes and pauperism, in all places 
where its consumption is common. Th6 
formation of Temperance Societies, and 
the publication of their reports, together 
with the extensive circulation of periodi- 
cal papers, devoted to the cause of tem- 
perance, have already diminished, to a 
verjr great extent, the use of spirituous 
Hquors. ^ 

13. Although the ancients knew nothing 
of distilling alcohol, yet they were well 
versed in the art of making wine. We 
read of the vineyard, as &r back as the 
time of Noah, the second father of nations ; 
and, from that period until the present, the 
grape lias been the object of careful culti- 
vation, in all civilized nations, where the 
climate and soil were adapted to the pur- 
pose. 

14. The general process of making wine 
fVnm grapes, is as ibUowa: The grapes, 
when gathered, aie crushed by treading 



them with the feet, and rubbing them in 
the hands, or by some other means, with 
the view to press out the juice. The whole 
is then sufibred to stand in the vat, until it 
has pasB^ through what is termed the 
vihouM fermentation, when the juice, which, 
in this state, is termed msvf, is drawn off 
into open vessels, where it remams until 
the pressing of the husks is finished. 

15. The busks are submitted, in hair 
bags, to the press ; and the must^ which is 
the result of this operation, is mixed with 
that drawn fkfOi the vat The whole is 
then put into ^o&sks, where it undergoes 
another ferraentatxco, tealled the spirituous : 
this occupies ^com six to twelve days. 
The casks &H tb^ boDljpifd up, and suffer- 
ed to stcuid^ H^ WCi^ Wben the vnne is 
fttcked ^fixxB tteUe^ IbM again return- 
ed to the same casks, after they have been 
perfectly cleansed. Two such rackings 
generally render the wine clear and bril- 
liant 

16. In mtiny cases, sugar, brandy, and* 
flavouring substances, are necessary, to 
render the wine palateable; but the best 
kinds of grapes seldom require any of these 
additions. Wine-merchants often adulte- 
rate theur wines, in various ways, and a^ 
terwards sell them for those which are 
genuine. To correct acidity, and some 
other unpleasant qualities, lead, copper, 
antimony, and corrosive sublimate, are 
often used by the dealers in wine ; though 
the practice is attended with deleterious 
effects to the health of the consumers. 

17. The wines most usually met with 
in this country, are known by the follow- 
ing denominations, viz. Madeira and Tene» 
riffty from islands of the same names; 
Pwi^ from Portugal ; Bherry^sA Malaga^ 
from Spain ; C%imifMi($'ne, Burgundy^^siA, 
Claret^ from France; and ffocAr, from Ge" 
many. 
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1. Has ii deagned by nature, to subsist 
oa Tegfet»b1e sod auunal food. This ib 
obvious, Irom tbe structure of his organs 
of majtticatitai and digestion. It does not 
IbUow, however, that animal fond is, in 
all cBse% poutivelf required. In some 
countries, the mass of the .people subsist 
chief!;, or entirel; , on vegetables : this is 
eqieciallj the coee in the East Indies, 
where rice and fniils are the cjiief articles 
of food. 

2. On the other hand, the pec^e who 
Uv« in the higher latitudes subsist princi- 
pally un the flesh of animals. This is pre- 
ferred, not oulf because it is better suited 
to biBce the ^rBtem against the rigonrs of 
the climate, bat because it is moat easily 
provided. !■ temperate climates a due 



pioportioti both of anmtal and vegetaUe 
substances is conavmed. 

3. Although the skins of beasts were 
need for the ^rpoee of clothing, sooDaAei 
the fall of man, we have no intimatiom 
from the scriptures, uiat their Sesh, or that 
of any other anima], was used until aAer 
the flood. The Divine permisioo was 
th^i^ given to Noah and his posterity, to 
use, for this purpose, " every moving thing 
that liveth ;" but in the law of Uoses, i^ 
livered sevetal centuries aAer this period, _ 
many exceptioos are to be found, which'- 
were intended to apply iHily to the Jewish 
people. These restrictions were removed, 
on the inbtjdnctioB of Chnstianity : tha 
unbelieving Jew^ however, still adhere to 
their ancient law. 
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4 The doetrine of transmigratioii has 
had a great iiiflaeiiee in diminishing the 
consumption of animal food. This absurd 
notion arose somewhere in central Asia, 
and, at a very early period, it spread into 
Egypt, Greece, Italy, and finally among 
the remote countries of the ancient world. 
It is still entertained by the heathen na- 
tions of Eastern Asia, by the tribes in the 
vicinity of Mount Caucasus, and by some 
c^ the American savages, and African 
negroes. 

5. The leading feature of this doctrine 
is, that the souls of departed mmi reappear 
on earth in the bodies of animals, both as 
a punishment for crimes committed during 
life, and as a means oi purification from 
sin. This dogma was adopted by the 
Pythagoreans, a sect of Orecian philoso- 
phers; and, as a natural consequence, it 
led them, as it has ever done the votaries 
of this opinicm, to the veneration of ani- 
mals, and to abstinence from their flesh, 
lest they might dievour that of some oi 
their deceased friends or relatives. 

6. People who dwell thinly scattered in 
the country, rear and slaughter the ani- 
mals for the supply of their own tables ; 
but in villages, large towns, and cities, the 
inhabitants depend chiefly on the butcher 
for their meat The animals commonly 
riaughiered are, sheep, cattle, and hogs. 

7. The butchers (^)tain their animajs 
firom the fiirmers, or from drovers, who 
make it a business to purchase them in 
the country, and drive them to market 
The fiurmers near large cities, who have 
good grazing farms, are accustomed to buy 
lean cattle, brought fh)m a distance, with 
a view to fktten them for sale. There are 
also persons m the cities, who might, with 
propriety, be called cattle brokers, since 
they aopply the butchers of small capital 



with a single animal at a time, on a credit 
of a few diiys. 

8. Every butcher who carries on the 
business, has a house in which he kills his 
animals, and prepares them for sale. When 
it is intended to slaughter an ox, a rope is 
thrown about his horns, or neck, with 
which he is forced into the slaughter-house, ' 
ancLbrought to the floor by tlte aid of a 

"ring. The butcher then knocks him on 
the head, cuts his throat, deprives him of 
his hide, takes out his entrails, washes the 
inside of his body with water, and cuts 
him up into quarters: the beef is now 
ready to be conveyed to the market-house. 
The process of dressing other quadrupeds 
varies but little firom this, in its general 
detaila The cellular substance of mutton, 
lamb, and veal, is^ dlen inflated with air, 
that the meat may Took fiit and plump. 

9. In large cities and towns, the meat 
is chiefly sold in the market-house, where 
each butcher has a stall rented firom the 
corporation. It is carried there in a cart, 
and cut into suitable pieces with a saw, 
knife, and a broad iron cleaver. 

10. In some oi the large cities, it is a 
practice among the butchers, to employ - 
runners to carry the meat to the houses 
of those customers who may desire this 
accommodation. In villages, where there 
is no market-house, the butcher carries his 
meats from door to door, in some kind of 
vehicle. ^ 

11. Those who follow this occupatioa 
usually enjoy good h^lth, and, as they ad- 
vance in years, in most cases, become coiw 
pulent Their good health arises from 
exercise in the open air; and their ccxxm- 
lency, firom subsisting principaUy on fresh ^ 
meats. It is thought, howe^, that their 
longevity is not so great as tmit of men in 
many other employments. 

D . 
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/ hooses ^ pMM woi8hi|k In ie&^ an 

: ordinance was fdblialied' i& TransySvania, 

/ threateiikig those who flhoaldpiaAt tobacco 

I with the confiscatioB of their edfcates. The 

I grand-duke of Moscow, and the king of 

I Persia, prohibited its ose under the penalty 

; of the k)SB of the nose, and even of life. 

I At present, however, the consumption of 

tobaicco is looked upon with so much 

greater indulgence, that all the sovereigns 

of £urq>e, and most of those of other nar 

\ tkoM, derive a considerable revenue from 

the trade in this article. 

6u But it is truly astonii^ing, that the 
discdvery of a nauseous weed, of an acrid 
taste, disagreeable odour, and deleterious 
qualities^ diould have bad so great an in- 
fluence on the social condition ci nations; 
that its culture riiould have spread more 
rapidly than that of the most useful plants ; 
and that it should, consequently, have be- 
come an article of extensive commerce. 

6. Of this plant there are several spe- 
cies, which difl^r from each other, in size, 
strength, and flavour. Some one or more 
of these varieties, are cultivated in various 
partsofthts world; but especially in North 
and SoQth America, and in the West In- 
diea It is one of the staple productions 
of Maryland, Virginia, Kisntucky, and 
Ohia The whole value of the tobacco 
exported annually from the United States, 
amoonts to about five millions of dollars. 

7. Tbe following description ef the mode 
of cultivating this planlf and preparing it 
for the tobacconist, is applicable to the 
state of Maryland. A littie variation in 
some of the details, woold r^der it' appli- 
cable to other parts of the world. 

8. A. small piece of ground, say one- 
aixtetnth of an acre, is prepared by burn- 
ing a large quantity of brush upon it The 
rarfree is rendered light and even, by 
means oTia hoe and rake; and the seeds, 



mixed with allies, are sown as evenly as 
posnbleii After they have been covered 
with earth, the gromid is trodden down 
with the bare feet The tobacco beds are ^ 
made in March, and the plants become fit 
for the field in eight or ten weeka 

9. The field, in ^K^iich the cultivation of 
the crop is to be continued, is ploughed • 
two or three times, and then cross-plough- 

|%d into equal checks, in each of which is 
made a bill. Immediately after a rain, the 
plants are transferred to these hills, in the 
same manner in which cabbages are trans- 
planted. While tlie tobacco is growing, 
the ground is ploughed several times, in 
order to keep it light, and to aid in destroy- 
ing the weeds. When the plants are 
nearly grown, the tops are loppA or tut 
a££, to prevent them from running to seed, 
and to cause the leaves to grow larger and 
thicker. 

10. In July or August, the tobacco- 
worms begin to make thei^- appearance, 
and to threaten the whole crop with de- 
struction. To arrest the ravages of these 
insidious enemies, all hands, both great 
and small, tc^ther with all the turkeys 
that can be mustered, are brought into the S 
field. These worms are produced from ^# 
the eggs of a large insect, onlled the horn- / 
bug. 

11. The tobacco, when ripe, is cut near 
the ground, and hung on small sticks about 
five feet in length, generally hf pegs 
driven into the stalks. These sticks are 
then laid upon poles arranged at proper . 
distances from each other, in the tobacco- 
bouse, shed, or hovel, as the case may be. 

It is then suflbred to dry gradually in the ^ , - 
atmosphere ; or a large fire is made in the Jjjjj^ 
tobacco-house, to efEset the drying more 
rapidly. * '' 

12. The leaves are next stripped 
the atalki^ and tied ia flODa!^. Vkk&s^ 
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eocding to dieir quality. This can only 
be done when in order, or rather, when 
tfae leaves are rendered tough by the ab- 
sorption of moisture from the atmosphere. 
These bunches, when the leaves are so 
damp that they will not break, and so dry 
that they will not heat, are packed in 
hogsheads by the aid of a large lever 
press. The tobacco is inspected in public 
warehouses, by men who have been ap-^ 
pointed for the purpose by the public au- 
thorities. 



THE TOBACCONIST. 

1. It is the bunness of the tobacconist 
to convert the leaves of the tobacco plant 
into snuflv cigarsi and smoking and chew- 
ing tobacoow 

2. Although there may seem to be a 
great variety of snufis, yet they may be 
all reduced to three kinds, viz. Scotch, 
rappee, and maCGouba. These are various- 
ly modified by the quality of the tobacco, 
by some little variation in the manu&o* 
ture, and by the articles employed in 
communicating the desired flavour. 

d. In manu&cturing snufi^ the tobacco 
is ground in a mill of a peculiar construc- 
^ tkm. Before the weed is submitted to this 
operation, it is reduced to a certain degree 
of fineness, by means ot a cutting ma- 
chine ; and then spread in a heap, one or 
two feet thicks and qnrinkled with water, 
that it may keai and noeat The time 
required in this preparation depends upon 
the state of the weather, and the kind of 
snuff for which the tobacco is designed. . 

4. Scotch snuff is made of the strongest 
aoni of tobacco^ and is put up in bladders 
If' and bottles, without being scented. Rap- 
pee and maccouba are put up in jars and 
bottles ; and th^ former is generally scent- 
ed with bergainot, and the latter with the 
ottar of rosea Sometimes, a mixture of 
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several ingredients, agreeaUe to the ol&c* 
tory nerves, are employed. 

5. Cigars are composed cf two parts^ 
called the wrapper and the fiUng. The 
former is made of pieces of thin leaves,; 
cut to a proper shape, and the latter of 
those which are more broken. In att 
cases, the leaves used in the manufiiGture 
of cigars are deprived of the stems, which 
are reserved, either to be converted into 
inferior kinds of snufi^ or ibr exportation 
to Holland, where they are usually flatten- 
ed between rollers, and afterwards cut fine 
for smoking tobacco, to be sold to the poorer 
class of people. 

6. The value of cigars depends chiefly 
on the quality of the tobacoa The bei^ 
kind for this purpose, grows on the island 
of Cuba, near Havana. Tobacco from this 
seed is raised in many other places; and 
such, among tobacconists, is called $etd: 
but it passes, among smokers of limited 
experience, for the real Havana. A very 
fine silky tobacco of this sort, grows in 
Connecticut, which is much esteemed. 

7. An expert hand will make five or six 
hundred Spanish cigars in a day, or from 
one thousand to fifteen hundred of tfaoee 
composed of Maryland or Kentucky tobae- 
ca Making cigars, being light work, is 
well adapted to females, of whom great 
numbers are regularly emfdoyed in this 
branch ci the business.. Tobacco intended 
for the pipe, is cut in a madiine ; and, after 
hav mg been |HX>perly dried, it is put up in 
papers cS different sizes. 

8. Chewing tobacco is almost exclusive- 
ly prepared fh>m the species of this plant 
which is cultivated in Virginia, chiefly in 
the vicinity of James river. It is better 
adapted tlMin any other, to this purpose, on 
account of its superi<Hr strength, and the 
great amount of resinous matter which it 
contains. * 
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9. The first opiretkHi in preptring chew- 
ing tobaooo^ is to deprive Uteknves of the 
totems. The former are then twiirted, hy 
hand, into {dage of di^ent sizes, or spun 
into a continned thread by the aid of the 
tokoccO'WheH, which is a simple nuichine 
moved by a crank. The thread thus pro* 
dttced is Ibnned into benches or twists, 
containing a definite amoont of tubacooi 

IQ. The tobacco having been pnt into 
the form desired, is moi^ened with water, 
packed in strong kegs, and then pressed 
with powerful screw-pressee. The whole 
process is completed by heathig the kegs, 
with their contents, for several days, in ai^ 
oven or a tight room jnade for the purpose. 
The same change in the quality of tobacco 
is also produced by sufiMering it to stand 
nme or twelve months, before it is disposed 
of to the consumers. 

11. Snuff is very commonly used in the 
southern states, as a dentifrice, or, at least, 
it is applied to the teeth witli this ostensi- 
ble object The application is made by 
means of a small stick, with the fibres 
mimitoly divided at one end. Although 
the tobacco seems to have the desired 
efibct upon the teeth, so fiir as re^[>ects 
their appearance, 3^ its stimulating and 
narcotic powers are more to be dreaded in 
this mode of using it than in any other. 
Many females ruin their complexion and 
constitution, by rubbing snuff'; and the 
deleterious efi^te of the practice are so 

6 



well known, that few are willing to avow 
it, in their own csM. 

13. Tobtcoo is vned, ia some one of its 
varknis forms, by a great majority of man* 
kind; and, although it is generally ac- 
knowledged to bc^ in most cases, injurious 
to the constitotum, and often destructive 
of health, yet its consumption seems to be 
on the increase. It is one of the objects 
of trade, even in the most obscure parts of 
the world; and its devotees must and will 
have a supply, even though they stint 
themselves in food and clotliing. 

13. M regards the irresistible influence 
which this plant assomec over its votaries, 
it may be classed with llcohol and opium ; 
although its effects ai« not so destructive, 
nor is the expense so oensiderable : yet 
tiiis is an item by no mean» unworthy of 
attention, as the aggregate sum annually 
expended for this useless narcotic, in the 
United States^ would be sufficient for the 
support of common schools in every part 
of the country. 

14. The general use of tobacco is per 
petuated from generatbn to generation, by 
the desire, oommon to children and. young 
peofrfe, to act and appear like older per- 
sons. Few ever begin the use of this nan* 
seous weed, because it is agreeable to the 
senses to which it is applied; but because 
they fancy, in their cbildidi simplicity, 
that it confers upon them some additioual 
importance 
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TME MANUFACTURER OF CLOTH. 



1. MaN,uttli«prinitivav)a.mraclMl 
with tli« aJtiM of uuiuklt, until tbef bxl 
uMiuirad aufflcieDt ■kill to aupply tbwn- 

^ nlve* with • better imtertal. It eannot 
be dGlermined, from hittoiy, «t what time 
cl«(h bcgM to be nwiiulhcturad trom ani- 
mal or vegetitble fibre ; but it ia evident, 
tlwt it WIS done M » very e«riy period; 
pnifatb];, long before the Sood. 

2. The fibres of tlie vegetable kind, 
DKMt commomy applied to this purpose, 
ar« the bark of several kinds of trees, 
together with hemp, flax, and cotten; and 
tlKwe of the animal kbgdom are, silk, the 
wool of the sheep and lama, and the tiair 
or wool of the goat and came). 

9, That the general process of manu- 
ing cloth may be perfectly under- 
Qm manner of performing several 



opuationi mvat be s^watety deacribwL 
For tha purpose (tfilluatratiui, cotton, wool, 
and Sax, will be selected ; because these 
are the materials of which our clothing ii 
principally bbricated. The operations of 
making cloth, may be coni)»ind under 
carding and cmMng, tfintmig, fatniug, 
and drating. 

4. Carding mtd Vombmg. — Vfvi and 
cotton arc canlod, with the view of diseo* 
tangling the Gla«^ and arranging them 
longitudinnlly, in small rolls. Tbisiadooe 
by means of the teeth of two instrumenta 
called cards, used by hand oa the knee, or 
in the carding machine, which acta on the 
same principle, although &r more expedi- 

5. Hachincs fcir carding wool are to be 
feund in every district of eoantry in ttia 
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United States, in which the people manu- 
ftcture much of their woollen cloths in 
their own fiLmiliea On account of the 
roughness of the fibres of wool, it is ne- 
eesBuy to cover them well with grease, or 
oil, that they may move free^ on each 
other, during the carding and spinning. 

6. Long, coarse, or hard wools, used in 
the manu&ctnre jof camlets, bombazines, 
dreassians, and other worsted fabrics, are 
not carded, but combed. In England, and 
ia other countries where much of this 
kind of wool is used, wool-combing forms 
a distinct trade. The operation consists, 
chiefly, in drawing the locks through steel 
oombs, the teeth of which are similar to 
our ^oounon flax-hatchel. The comb is 
heated to a certain temperature, to cause 
the fibres to straighten, and to remove 
from them the roughness which might 
otherwise cause the cloth made of them 
to thicken in washing, like flannel. 

7. The' old method of combing wool, 
however, has been in part superseded by 
the application of machines, the first cf 
whidi was invented by Edmund Cart- 
wright, of England, about the year 1790. 
The fibres of flax are arranged, and freed 
from tow, by drawing them through a 
faatchel. 

8. ^rimtfi^.-— The process of spinning 
consists in twisting the fibres into threads. 
The most simple method by which this is 
eftcted, is by means of the common spin- 
iiiogwhe^L Of this well-known machine, 
there are two kinds; one of which is ap- 
{died to spinning wool, cotton^ and tow, and 
the other to q>inning flax. 

0. This operation is^ in most cases, per- 
fiirmed by females, in the following man- 
Dor. The roll of cotton, or wool, is attached 
to the spindle, which is put in rapid motion 
fay * band passing over it from the rim, or 
periphery, of the wheel While the spin- 1 



ster is turning the wheel with the right 
hand, she brings back from the spindle her 
left, with which she has laid bM of the 
roll a few inches from the upper end. 
When the yam thus produced has been 
sufficiently twisted, she turns it upon the 
swindle, and repeats the same operation 
until it is full. This yam is formed into 
skeins, by winding it upon a reel 

10. The mode of spinning tow is a little 
dificrent The material having been form- 
ed into bat9 by hand-cards, the fibres are 
drawn out from between the fingers and 
thumb by the twisted thread, while the spin- 
ner gradually moves backward. Worsted 
is spun from combed wool nearly in the 
same manner, 

11. The Jlax or little wheels is moved 
by the foot, so that both hands of the spin- 
ner are used in supplying, disposing, and 
occasionally wetting the fibres^ as they are 
drawn from the* distafiC Two bands pass 
from the periphery of the wheel, each of 
which performs a distinct office : the one 
keeps in motion the spindle, which twists 
the thread; the other mov^ the fliers, 
which wind the thread upon a spool, as fast 
as it is produced. 

12. Spinning was almost exclusively 
performed in the modes just described, 
until the year 1767, when Richard Hear- 
greaves, of Enghind, invented a machine 
for spinning cotton, which he called a 
jenny. This consisted, at first, of eight 
spindles, moved by a common wheel, or 
cylinder, which was worked by hand. 
The number of spindles was afterwards 
increased to eighty-four. 

la In 1709, Richard Arkwright, also 
an Englishman, invented the water tpm- 
ning frame. The essential and most im- 
portant feature of this invention, consists 
in drawing out the cotton, by causing it to 
pass between soccessive ^a«» ^ T^«t^ 
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which reyolve with diflferent velocities, 
and which act as suMitutes for the thumb 
and fingers, as applied in common spinning. 
These roHers are combined with the spin- 
dle and fliers of the common flax wheel. 

14 Another machine was invented by 
Samuel Crompton, in 1779. It is called a 
nmicj because it combines the principles 
of the two preceding machines. It pro- 
duces finer yam than either of them, and 
has nearly superseded the jenny. Before 
the cotton is submitted to the spinning 
machine, it is prepared by several others, 
by which it is carded, extended, and par- 
tially twisted. 

15i In the manufactories, the fine short 
wools, used in the fabrication of broad- 
cloths, flannels, and a variety of other 
cloth?,' are carded by machinery, and spun 
<m a stubbing or roving machine, and a 
jenny, or mule, in both of which the spin- 
dles are mounted on a cAriage, which is 
moved backwards in stretching and twist- 
ing the material, and forwarSbs in winding 
the thread upon the spindle. 

16. Worsted still continues to be spun, 
in most cases, on the common spinning 
wheel, as it can be done more perfectly in 
this way, than by any other machine which 
has hitherto been invented. Several ma- 
chines have been constructed, which spin 
coarse threads of flax very well, and witli 
great' rapidity ; but the materials for fine 
linen faln-ics dre istill spun on the ancient 
flax wheel. . 

17. Weaving. — ^The first step prepara- 
tory to weaving^ is^to fi)rm a warp, con- 
sisting of a number of threads, which 
extend through the whole piece. To pro- 
duce this parallel arrangement, the 3rarn is 
wound upon spools, which are afterwards 
placed in a frame perpendicularly, by means 
of rods, on which they move as upon an 



axle. From these spools, the yams are 
stretched, upon pegs, to the leng^ of the 
proposed web, and are carried round 4ir 
doubled a sufficient number of times to 
make it to the proper width. The same 
object is more expeditiously effected, by 
winding the yarn spirally on a revolving 
frame. 

18. The next step consists in winding 
the warp on a cylindrical beam, which is 
usually about ten inches in diameter. The 
threads, being put through a harness, com- 
posed of moveable parts, called heddlet^ 
and also through a sley or reed, are fiistened 
on the other side to a round stick, from 
which three ropes extend to another cylin- 
der, on which the cloth is wound as fhst as 
it is woven. 

19. The heddles are eospended from 
cross-pieces, on the top of the loom, by 
means of cords and pulleys; and, during 
the operation of weaving, are moved up 
and down, alternately, by the aid of frco- 
dles. This reciprocal motioii up and down 
causes the web to open ; and, while in this 
positbn, a shuttle, containing the woqf^ 
wefti or JUling^ on ^ quill or bobbin, is 
passed through from right to left, or from 
left to right ; this being done as often as 
the position of the warp is changed. The 
threads of the ^ling are beaten up by the 
reed, or sley, which is {daced in the lay. 

20. Weaving is a business extensive in 
ita application, being divided into almost 
as many branches as there are woven 
fabrics. Plain cotton, linen, woollen, and 
twilled cloths, silks, satuss, carpets, 4^ 
are all woven in looms of some kind, con-^ 
stmcted on the same general principle& 
Power-looms, driven by water or efteam, 
are now generally introduced into the cot^ 
ton and woollen manufactories, both in 
Europe and in this country. One penon 
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can Attend to two of these looms at the 
same time, and each one will weave be- 
tween twenty and forty yards in a day. 

21. i>reaWMg'.— Cotton fabrics, when the 
webs are taken from the loom, are covered 
with an irregolar nap, or down, formed by 
the protruding ends of the fibres. From 
the finest cottons, this is removed, by 
drawing them rapidly over an iron cylin- 
der, kept constantly red-hot by a fire within. 
The flame of coal-gas has recently been 
applied, to efi^t the same object 

22. Common domestic &brics are taken 
fixNU the loom, and, without further pre- 
paration, are fiilded up into pieces for sale. 
Finer, articles are usually whitened and 
calendered, before they pass from the hand 
of the manufacturer. Stufis of all kinds, 
made of vegetable fibres, are now whitened 
by immersing them in a solution of oxy- 
muriate of lime. Cotton and linen goods, 
with a view of making them smooth and 
glossy, are calendered by causing them to 
pass between two steel rollers 

23. Many of the fine cottons are con- 
verted into calicoes, by transferring to them 
varkMis colours. The process by which 
this is done, is called calico-printing, which 
will be described in a separate article. 

2i. The texture of the fiibrics made of 
worsted, or long wool, is completed, when 
ianed firom the loom. The pieces are 
snbaeqnently dyed, and then pressed be- 
tween heated metallic surfaces, to com- 
municate 4o them the required gloss. But 
weaving does not always complete the 
texture of the stufib made of the short 
wools. When taken firom the loom, the 
web is too loose and open, to answer the 
purposes to which such cloths, are usually 
applied. It is^ therefore, submitted to 
another process, called fulling. 

25. FuBing^ in common with almost 
ereiy otb^ operation pertaining to the 



manufifccture of cloth, constitutes a sepsp 
rate trade. The art is only applied to 
stufib composed of wool, or nair, as these 
only possess the properties which render it 
applicable. The practicability of fulling 
cloth, depends on a certain roughness of 
the fibres, which admits of motion in one 
way, and retards it in another. This may 
be more fully understood, by consulting the 
article on making hats. 

26. The cloth, having been prepared by 
a proper cleansing, is deposited in a strong 
box, with a quantity of water and fuller's 
earth, or soap, and submitted to the action 
of the pesllesy or stampers^ which are 
moved in a horizontal direction, backwards 
and forwards, t>y means of appropriate 
machinery. This operation reduces the 
dimensions of the cloth, and greatly im- 
proves the beauty and stability of the tex- 
ture. The cloth is afterwards dried in the 
open air, on frames prepared for the pur- 
pose. 

27. After the cloth has been dyfl» a 
nap is raised on one side of it, by means 
of the common teazle. The nap is next 
cut ofiT to an even suHace. This was for- 
merly done with a huge pair of shears; 
but, within a few years, it has most com- 
monly been efiected by a machine, the 
essential part of which is a spiral blade, 
that revolves in contact with another 
blade, while the cloth is stretched over a 
bed, or support, just near enough for the 
projecting filaments to be cut off at a uni^ 
form length, without injuring the main 
texture. Pressing and folding the cloth 
complete the whole process. 

28. A great proportion of the woollen 
fabrics worn in the United States, are 
manufiictured in fiimilies, part of which is 
sent to the clothiers to be dressed. Much 
cotton yam, spun at the manufiiotories^ 
purchased fi^ domestic use: fonnerl^xtt 
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TBBaLKWQUL 

L Sak h tiK pndoction cf a 
«f tiie crtopilkr ipecaeib wliiGli» in doe 
csane, pMRs tbroagh Ktenl tniMlbnim- 
tioiii^ and* «t kngth, beoooieB a batter^, 
fake odKKs cf the gcmuL It is ptodnced 
fioBi an eg|r, ud when about to die, or 
lather agmiB tochftoge its 6nn,8pini ftr 
itsdf an enT^ope, called m eoeom. Tha 
woim then changes to a chrysslii^ and, 
after rfnwftning in this slate twen^ dayi^ 
I the bntterilf , or moth, corned ont, ibremg 
iti war tknw^ the cocoon. The raodis^ 
orhatteriieibcatnothia;; anddieasaooo 
as they* have pronded ftr the propagation 
of their speciea Enonghof tiwsearesaf* 
ftrad to come to natoritf , to provide a 
sofficiBnt atock of agg& The rest are 
killed, m a few days after they have spun 
their tui^ either by heating them in an 
oven, or by exposing them to the rays of 
the son. 

9. The fibres are woond upon a reeL 
To render this practicsUe^ the cocoons are 
put intOL water heated to a soitaUe tempe- 
mtiue, which dissolves the gnmmy sub> 
stiace that holds the fibres together. A 
number of threads being detached, and 
piflwd through a hole in an iron bsr, fi)rm, 
by the aid of the remaining glutinoos mtt* 
ter, one thresd, which is woimd upon a 
red into skeins. 

a. The raw nlk, thus psodoced and pre* 
ptred, k sold to the msnufiustureis, who 
twill and doid)le the fibres variously, and 
fiiwlly tbnn them into threads, for sewing ; 
or weave them into a great variety of 
fttbric% which are too well known to need 
ptrticolar description here. 

4. According to the ancients^ the sOk 
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worm was ori|^iial]y a native of China, and 
the oeighhouring parts of Asia* and had 
there been domesticated fiir a long time 
before it was known in Europe. For many 
years after silk was sold among the natioins 
of the West* even the merchants were 
ignorant both of the manner and place of] 
its production. 

5. The Greeks became acquainted with 
silk, subsequently to the time of Alexander 
the Great; and the Romans knew little 
of the article, until the reign of Augustus: 
Dresses composed entirely of this material, 
were seldom worn ; but the fidnrics which 
had been closely woven in the East, were 
Gnravelled, and recomposed in a looser 
texture, intermixed with liaeii or wodlen 
yam. 

6. The prodigal Heliogabalns is said to 
have been the first individual in the Roman 
empire, who wore a robe of pore silk. It 
IS also stated, that the Emperor Aurelian 
refused his wife a gannoit of this descrip> 
tion, cm account of its exorbitant price. 
At that time, fts well as at previous pe- 
riods, it usually sold for its weight in gold. 

7. A kind of gauze, originally made l^ 
the women on the island of Cos, was very 
celebrated. It was dyed pnrple, with tfa« 
substance nsoally employed in communi- 
cating that colour in those days; but this 
was done b^bre it was woven, as in that 
slate it was too frail to admit' of the pr^ 
oesB. Habits made (^ this kind of ><u£. 
were denominated ** dresses of gbssy^iVl 
the reason, that the body coul^lw seen 
liuKMigfa them. 

8. The Roman empire had be|a^Kipplied 
with silk through the mediuoroRhe Pq|; 
flian% ontil the time of Justinian, in the year 
d65k This emperor, having become indig- 



nant at the rapacity of the silk-merdiantSi 
determined, if poBsiUe, to supply his people 
from the insect itstiC 

0. After many nnsoccessfid attempts, 
he, at length, obtained a small qnantity of 
the eggs fimn India, by the assistance of 
two Pornan monks^ wiio bad contrived to 
conceal them in the hollow of their canes. 
The seeds of the mulberxy tree, (» the 
leaves of which the worm ibeds, were also 
procured at thesune time, together with 
instructions necessary ^ the managemei^ 
of the worms. 

Id For six hundred yean after the period 
jiist mentioned, the zearing cS these worms 
in Europe was ^(mfined to the Greek em- 
{Hre; but, in the twelfth century, Roger, 
king of Sicily, inttoduoed it into that island, 
whence it gradnaDy spread into Italy, 
Spain, France, and other Eorqpean coun* 
triea 

11. The silk-wonn was introduced into 
England* by James the First; but it has 
never succeeded well in that country, on 
account of the dampness and coldness of 
the climate. The manuftcture of fithrics 
from silk, however, is there very exten- 
sive; the raw mat«rial being obtained, 
chiefly, firom Bengal, and Itidy. In the 
latter of these countries^ in France^ aad 
other parts of Europe, as well as in Ant, 
the manufiLcture is also extensive. 

12. Some attention has been paid to the 
rearing of nlk-worms in the United States, 
and attempts have been made to introdnce 
the manufiu^re of silksL The mulberry 
iuM been planted, in varioua parts of the 
Union ; and it is highly probable tliat, in a 
few years, we shall be aUe to obtain ex* 
cellent silks, without sending for them to 
foreign countries. 
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THB DYE>. 

1. Tnb Ktt of d;eing coMuta in iin- 
pragnatiag flexible fibrM with mj colour 
which may be dMired, in ntoh i manner 
that it will remain pennanent^ under tke 
cooinion expoMtiei to which it mai; be 
liable. 

2. The unioa oT the ctJoaring matter | 
with the Bi>K» receiving the dye, ia parelj j 
chtoica], and not mechanical, aa in the 
CAM nT the applicatioD of painta. . Wool 
haa the greatest attractim for colouring 
■ubatancea; eilk cornea next to it; then 
cotton ; and, lastlj, hemp and flax. Thew 
niaterialB, also^ abeorb dye-stuSb, in differ- 
ent proportloHB. 

a. Previoual; to the spplicaticHi of the 

dye, the greasf aubetance which coven 

■raa of wool, and the gluey matter 



on tboK ctmik, are raraoved by aome kind 
of alkali. Their natmvl colovr ii, also^ 
dlBchargad 1? the fumes of nlpliar. The 
reainoiM raatter, and n^unl colour of cot- 
ton and linen, are remved hj Ueachii^. 
4 The materiala need m dyeing am 
divided into two c]ame»—nAttaMiwe and 
:tne. The fivroer cooninuiiaaitM te> 
I tinta, witboot the aid of aaj other 
^BOB previeUBly applied ; the latter 
refu^MHe intervention of boum agwt 
which pcea^aeea an attraction, both fcr the 
ccdoanhg^Ktter and the stufl* to be dyed, 
jn ordenQbobe the colour peROftnent 
The eubatanCM uaed &>r thia purpoee, are 
uaiially termed Mordmt*. 

6. Agents Capable of acting. In aome 
way, aa mordants, are very nnmeroua; but 
alumina, ahim, the mlpkale, or »etttU nf 
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vim, the muriate of tin, and nuigaUs, are 
principally employed. The mordant not 
only fixes the c(^our, but, in many cases, 
alters and improves the tints. It is always 
dissolved in water, in which the stuffs are 
immersed, previously to the application of 
the dye. Dyeing substances are also very 
numerous; but a few of the most import- 
ant have, in practice, taken precedence of 
the others. 

0. BJue, red, yellow, and black, are the 
chief colo.urs^ for which appropriate colour- 
ing substances are appli^ ; but, by a judi- 
cious combination of these same materials, 
and by a proper application of mordants, 
intennediate hues of every shade are pro- 
duced : thus, a green is communicated by 
ibnning a blue ground of indigo, and then 
addidg a 3rellow, by means of quercitron 
-bark.^ 

7. The blue dye is made of indigo; the 
red dye^ of madder, cochineal, archil. Bra- 
zil-wood, or safflowers ; the yellow dye, of 
quercitron bark, turmeric, hickory, weld, 
fbstic, or saffron; the black dye, of the 
oxide of iron, combined with logwood, or 
the bark of the common red, or soil maple, 
with the sulphate, or acetate of iroU^ The 
dyes made ci* some of these substances re- 
quire the aid of mordants, and those &om 
others do not 

8l In communicating the intermediate 
hues, the difierent dye-stufli forming the 
leading colours are sometimes mixed ; axid, 
at other times, they are made into sepsr 
nte dyes^ and applied in succession. 

0. In this country, the business of the 
dyer is often united with that of the clo- 
thier; but where the amount <^ business 
will justify it, as in manufactories, and in 
Cities or Isirge towns, it is a separate bosi- 
nen. Tlie dyers sometimes confine their 
attention to particular branches : some dye 

wool onlyt or silk, while others confine 

7 



themselves to certain colours, such as scar- 
let and blue. The principal profits of the 
dyer, when unconnected with manufactur- 
ing establishments, arise from dyeing gar- 
ments, or stuf&, which have been partly 
worn. . 

10. The origin of the art of dyeing is 
involved in great obscurity, as the ancients 
have not furnished even a fable, which 
might guide us in our researches. It is 
evident, however, that the art must have 
made considerable progress, long before 
authentic history begins. Moses speaks 
of stuffs dyed blue, purple, and scarlet, 
and of sheep-skins dyed red. The know- 
ledge of tlie preparation of these colours, 
implies an advanced state of the art at 
that early period. 

11. Purple was the favourite colour of 
the ancients, and appears to have been the 
first which was brought to a state of tole- 
rable perfection. The discpvery of the 
mode of communicating it, is stated to 
have been accidental. A shepherd's dog, 
while on the sea-shore, incited by hunger, 
broke a shell, the contents of which stained 
his mouth with a beautiful purple; and 
the circumstance suggested the application 
of the shell-fish as a colouring substance. 
This discovery is thought to have been 
made about fifteen hundred years before 
the advent of Christ 

12. The Jews esteemed this colour so 
highly, that they consecrated it especially 
to the service of the Deity, using it in 
stufis for decorating the tabernacle, and 
for the sacred vestments of the high-priests. 
The Babylonians, and other idolatrous na- 
tions, clothed their idols in habits of pur- 
ple, and even supposed this colour capable 
of appeasing the wrath of the gods. 

Id. Among the heatlien nations of anti- 
quity, purple was approplhled to the use 
of kings and princes, wfl|^B^'^ ^\^^^^\» 
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Mmmd the nae of this ikvouritej principally by 
ooJour. In Rome, at a later period, par|de 
hMtM were worn by the chief officers of 
tbe repoUic, and, at length, by the opti- 



intercoorw 



means of the 
arising from the Cri]8ade& 

18. Although indigo seems to hare been 
known to the ancient Greeks and Romania 
knt, uotil the emperors reserved to them- (I yet it does not appear to have been used 
selves tbe exclosive privilege. 11 for dyeing. The first that was applied to 

14. lliere were several kinds of shell- ( this purpose in Europe, was brought from 



firii, from which this cok)uring substance 
was obtained, each of which communicated 
a ibade somewhat different from the othersi 
Tbe kind coUected near Tyre was the best ; 
and hence the Tyrian purple acquired es- 
pecial celebnty. So highly was it esteem- 
ed by tbe Romans, in the time of Augustus, 
that wool imbued with this coknir was sold 
fix one thousand denarii per pound, which, 
in our cmreocy, amounts to one hundred 
and sixty-eigfat doUarsL 

ISk. After all, the boasted purple of anti- 
fuitj H aoppoaed to have been a very 
iNferior 4r«» when compared with many 
wbidi w« BOW possess; and this is only 
OM ^ ffy?"*? ' many instances wherein mo- 
dkn aeieiMe has given us a deckled supe- 
rwi^ ov«r the ancients. 

1& Tke colour second in repute with the 
p«i^ of antiqui^, was scarlet This 
ci^Jmmt was communicated by means of an 
iwrct called cwtms, and which is now de- 
wminatvd A«rwst. Beakies the various 
|iiM« WT purple and scarlet, several others 
wtte in AWK» dogroe of Ikvour; such as 
ff^eHk oiansft^ »nd blue. The use of ve- 
m^|aKI« 4y<^ appears to have been but 
huW kiK^^ni ti> tho Romans; but the Gauls 
liaU t^ bK^wttnl^ 1^ imparting various 
«\4>unk t>v«4i tho {Hirplo and scarlet, with 
iIm^ jukv *^ cort«in horbs. 

IT. 11h» irru|>titwi i>f tlio northern bar- 
l^riaitei iut\> tho Ri^mn ompiro, destroyed 
1^ with tho n>«t of tho arts of civiliza- 
^^ .^ *k« yff^^ti^r^ parts of Europe ; but, 

rod, nnuro or Icss^ in the 
revived in the Weet,l 



India by the Dutch; but its general -use 
was not established, without much opposi- 
tion from interested individuals. It was 
strictly prohibited in England, in the reign 
of Elizabeth ; and, about the^me time, in 
Saxony. Many valuable acquisitions were 
made to the materials employed in this 
art, on the discovery of America ; among 
which may be enumerated, cochineal, log^ 
wood, Brazil-wood, and nicaragua, together 
with the soft maple and quercitron barksL 
19. The &rst book on the art of dyeing 
was published in 1429. This, of course, 
remained in manuscript, as the art of 
printing had not then been discovered : an 
edition was printed in 1510. The authors 
to whom the world is most indebted ibir 
correct information on this subject, are 
Dufuy, Hallet, Macquir, and BerthoUet* 
of France ; and Henry, and Bancroft, of 
England ; — all of whom wrote in the eigh- 
teenth century. 



THE CALICaPKINTER. 

1. Calico-printing is a combinati<m of 
the arts of dyeing, engraving, and prinUfe 
wherewith is produced a great wietfSt 
figures, both in regard to form and cblotv- 
ing. This art is api^icable to vroven &- 
bcics, and chiefly to those of which the 
material is cotton. 

2. The first object, after preparing the 
stufft, as in dyeing, is to apply a mordant 
to those parts of the piece which are to 
receive the colour. This is now usually 
done by means of a steel or copper cylin- 
der, on which have been engmved the 
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proposed figures, as <m plates fox cc^per- 
plate-printing. 

d. During the printing, the cylinder, in 
one part of its revolution, become charged 
with the mordant, the superfluous part of 
which is scraped off by a straight steel 
edge, leaving only the portion which fills 
the lines of the figures. As the cylinder 
revolves, the cloth comes into forcible con> 
tact with it, and receives the complete 
impression of the figures, in the pale colour 
of the mordant 

4. The cloth, after having been washed 
and dried, is passed through the colouring 
bathj in which the parts previously printed 
become permanently dyed with the intend- 
ed colour. Although the whole piece xe- 
ceives the dye, yet, by washing the cloth, 
and bleaching it on the grass in the open 
air, the colour is discharged from those 
parts not impregnated with the mordant 

5l By the use of different mordants, suc- 
cessively applied, and a single dye, several 
colours are often communicated to the 
same piece of cloth: thus, if stripes are 
first made with the acetate of alumina, 
and then others with the acetate of iron, a 
colouring bath of madder will produce red 
and brown stripes. The same mordants, 
with a dye of quercitron bark, give yellow 
and olive, or drab. 

6. Sometimes, the second mordant is ap- 
plied by means of engravings, on wooden 
btdeka Cuts designed fi>r this purpose, 
are engraved on the Hde of the grain, 
and not OQ the end^ like those ibr printuig 
books. 



7. Calico-printing, so far as chemical 
affinities are concerned, is the same with 
dyeing. The difference .consists, chiefly, 
in the mode of applying the materials, so 
as to communicate the desired tints and 
figures. The dye-stufiSs most commonly 
employed by calico-printers, are indigo^ 
madder, and quercitron bark : by a dexter- 
ous application of these, and the mordants, 
a great variety of colours can be produced. 
Indigo, being s substantive colour, does 
not require the aid of mordants, but, like 
them, when other dyes are used, is applied 
directly to the cloth, sometimes by the en- 
graved cylinder or blockt and at others 
with the pencil, by hand.. 

8. Calico-printing was practised in India, 
twenty-two centuries ago, when Alexander 
the Great visited that country with his vic- 
torious army. The operation was then per- 
formed with a pencil : this method is still 
used in the East, to the exclusion of every 
other. The art was also practised in Egypt, 
in Pliny's tmie. 

9. Calicoes were first brought to En^ 
land in the year 1^1. They derive their 
name from the city of Calicut, whence 
they were first exported to Europe. This 
branch of business was introduced into 
London, in the year 1676. Since that 
time, it has been encouraged by several 
acts of parliament ; but it never became 
extensive in England, until the introduc- 
tion of the machinery for spinning cotton. 
It is supposed, that the amount of cottons 
annually printed in the United States, can- 
not be less than twenty millions of yards. 
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1. The businen, peculiar to the hatteT, 
consists in making hs.ta from the iiir or 
hair oT animals, bj the process calleii fell- 
iag. The hair of animuls is the only ma- 
tarial, which can be firmly matted together 
ia this way; yet; that of every animal is 
not suitable for this purpose. TJie fur of 
the beaver, the otter, the seal, the musk- 
rat, the rabbit, the hare, the coney, and the 
Dutria, together witli the wool of the lama, 
sheep, aod cunel, are employed, to the 
exclusion of almost every otber- 

2. l%e skin of all animals having fhr, 
is covered with two kindi of hair ; the one, 
long and coarse ; the other, short, line, and 
thickly set The coarse hair ia pulled out 
from the akin, by the aid cf a ^oe-knife, 
Knd thrown away, while tSe fine, which is 



ijr, is cut from it with one of a circu- 
lar Buno, such e^ the saddlers and hamew- 
maimers use in cutting leather. 

3. In the apiilication of the msterialsr 
ths firat object of the hatter is to make the 
body. In the common three, four, and five 
dollar hats, the body is ctanposed of the 
woo] of the sheep; but in those of greater 
value, it is usually made of the wool erf' the 
lama, and diSereut kinds of cheap fhrs. 
In describing the process of making hats, 
one of the latter kind will be selected. 

4. A sufficient quantitv of the materials 
fifr the body, is weighed. out, and divided 
into two equal parts. One of these is 
placed on a table, or, as the hatters call it, 
a hurl. The individoal hairs composing 
this ptntion are separated, and lighdy and 



THE BATTER. 



89 



«E 



regrularly spread oat into a proper form, by 
the vibrations of a bow-string, which is 
plucked with a wooden pin» 

5. The fiir is then carefully compressed 
with a flat piece of wicker-work, denomi- 
nated a hatter^s basket, and covered with 
a damp piece of linen cloth, in which it is 
afterwards folded, pressed, and worked with 
the hands, until it becomes matted together 
into a baL This bat is next folded over a 
triangular piece of paper, and formed into 
a conical cap. 

6. When another bat has been made in 
the same way, from the other half of the 
materials, the two are put together to form 
one, which is then worked in the damp 
cloth as before, until it is much contracted 
and matted together. Afler tliis, having 
been conveyed to another room, it is rolled 
in a woollen cloth, pressed, rubbed, and 
worked with the hands and a rolling-pin, 
around a kettle of hot water, into which 
it is often plunged during the operation. 
This is called planking, 

7. a this way, the materials are conso- 
lidated into felt, and the body contracted 
to the proper size. The reason why the 
process just described produces this effect, 
may be found in the nature of the fibres 
themselves. Upon a close examination, it 
will be observed that these are covered 
with little scales or beards, which admit of 
motion m one direction, but retard it in the 
other. This peculiar formation causes 
them to interlock in such a way, that they 
become closely matted together. 

8L When the body has been dried, and 
shaved on the knee with a sharp knife, to 
free it from projecting filaments, it is stif 
fyood with gumnsheUac dissolved in alco- 
lio], and then steamed in a box, to cause 
the stiflfening to set It is now prepared 
&r bemg nailed. 

9. The fur for the nap is prepared on the 



hurl, like the conical cap first described. 
In applymg the nap to the body, the latter 
is wet with hot water, and Jlakes 6f the 
former are matted down upon it, by work<« 
ing it, on the planks, around the kettle. 
Afler three layers have been put on in this 
way, the cap is beaten, while wet, with 
sticks, to raise the nap, and then drawn 
over a cylindrical block, which gives it the 
general form of a hat 

10. The nap having been raised with a 
card, it is prepared to be coloured. The 
dye is made, chiefly, of the extract of log- 
wood, copperas, and verdigris. The hats, 
to the number of forty-eight, or more, are 
hung upon a wheel, by means of pegs, 
which pass through the centre of the 
blocks. This wheel can be turned, so as 
to keep one half of the hats alternately in 
the dye. Afler having been properly co- 
loured, they are taken from the blocks, 
washed, and dried. 

11. The hat is now prepared for the 
finisher, who first whips up the nap with 
a ratan, and, afler having rendered it plia- 
ble with steam, draws it over the finishing 
blDck. The fibres composing the nap are 
properly disposed with a card and brush, 
and rendered smooth and glossy by means 
of a hot iron. The superfluous part of the 
rim is cut off with a blade, pkced in a 
gauge. The hat ia finished by adding suit- 
able trimmings, the nature of whiph, and 
the mode of application, can be easily 
learned, by examining dif^ent kinds of 
hat& 

12. Hats of various colours have been 
worn; but those most in use are black, 
white, and drab. The white hats, whicli 
are intended only for ladies and children, 
have a nap of rabbits* fur, selected from 
the white skins. Drab hats are alfio made 
of eta& of ttik jiatural colour, assorted for 
that purpose. r ^ 2 
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13. The value of hats dependsi of course, 
Upon the workmanship, and the cost of the 
materials used in the manu&cture. So 
great is the difference in these respects, 
that their price rangfes between seventy- 
five cents and fifteen dollars. The woollen 
bodies, used by hatters, are now often 
procured from persons who devote their 
attention exclusively to that part of the 
business. 

14. Woollen cloths have been made in 
EMgland, by the process of felting, without 
spinning and weaving; but, on trial, they 
were found to be deficient in firmness and 
durability. 

1.5. Some kind of covering for the head, 
either fi)r defence or ornament, appears 
to have been usually worn, in all ages 
and countries, where the inhabitants have 
made the least progress in the arts of 
civilized life. 

16. The form, substance, and colour of 
this article of dress, have been exceedingly 
various in difierent ages, according to the 
circumstances, or humour, of the wearer. 
The ancient Persians wore turbans, similar 
to those of the modem Turks; and the 
nations inhabiting the Indian Peninsula 
wore a kind of head-dress so large, that it 
divested the person of all proportion. 

17. The imperial turban is said to have 
been composed of a great many yards of 
muslin, twisted and formed into a shape 
nearly oval, and surmounted with a woollen 
cap, encircled with a radiated crown. The 
turban of the prime minister was smaller 
in its dimensions, but of greater altitude. 
The chief magi, on account of his superior 
eminence, wore a higher turban than those 
of the monarch and minister united. Those 
worn by the inferior msigi, were regulated 
by the dignity of the stations which they 
held. 

18. The Jewish people, and the neigh- 



bouring nations, borrowed the turban firom 
the Persians ; but, at a later period, they 
very commonly adopted the cap which liie 
Romans were accustomed to give to their 
slaves, on their manumission. 

19. The ancient helmet, made of steel, 
brass, and sometimes of more costly mate- 
rials, was worn as a piece of defensive 
armour in war, instead of the ordinary 
coverings, used while engaged in peaceful 
occupations. 

20. Roman citizens went bare-headed, 
except upon occasions of sacred rites, 
games, and festivals ; or, when engaged in 
travelling or war. They were accustomed, 
however, in the city, to throw over their 
head the lappet of tieir gown, as a screen 
from the wind or sun. The people of 
Scotland used to wear a kind of bonnet, as 
in some sparts of that country they do at 
the present time ; and the English, before 
the invention of felt hats, covered the head 
with knit caps and cloth hood^, and some- 
times with hats mad^ of thrummed silk. 

21. The Chinese do not wear h^ but 
use a cap of a peculiar structure, which 
the laws of civility will not allow them to 
put ofiT ill public. The fona and material 
of this is varied with the change of the 
season. That used in -summer is shaped 
like a cone, is made of a beautiful kind of 
mat, and lined with satin ; to this is added, 
at the top, a large tuft of red silk, which 
falls all round to the lower part of the 
cap, and which fluctuates gracefiilly on all 
sides, while the wearer is in motion. The 
kind worn in winter is made of shaggy 
cloth, bordered with some kind of fur, and 
ornamented in a similar manner. 

22. Head-dresses, from their variety, sim- 
plicity, and mutability, were little regu- 
lated, in a commercial or manufacturing 
point of view, until the introduction of felt 
hats, which has occasioned a uniformity in 
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this article of dress, unknown in former 
age& 

23. Curiosity ki naturally excited to be- 
come acquainted with the particulars of 
their invention, and the subsequent stag-es 
of improvement in the manufacture. But 
the operation of individual interest, so 
generally connected with the useful arts, 
seems to have concealed the whole in ob- 
scurity ; and little information on the sub- 
ject, can now be obtained. 

24. The hatters have a tradition, tliat 
the art of felting originated v^ith St. Cle- 
ment, the fourth bishop of Rome. Under 
this impression, in Catholic countries, they 
adopt him as their patron saint, and hold 
an annual festival in his honour. The 
principle of feltibg is said to have been 
suggested to his mind, by the following 
circumstance : while fleeing from his per- 

^ sccutors, his feet became blistered, and, 
to obtain relief; he placed wool between 
them and his sandala On continuing his 
^ journey, tlie wool, by thef perspiration, mo- 
tion,, and pressure of the feet, assumed a 
compact form. 

25. Notwithstanding this tradition, it 
appears that felt hats were invented at 
Paris, by a Swiss, about the commence- 
ment of the fifteenth century; but they 
were not generally known, until Charles 
the Seventh made his triumphal entry into 
Ronen, in the year 1492; when he as- 
tonished the people, by wearing a hat, lined 
with red silk, and surmounted with a plume 
ci feathers 



26. When some of the clergy first adopt- 
ed this article of dress, it was considered 
an unwarrantable indulgence: councils 
were held, and regulations published, for- 
bidding any priest, or monk, to appear 
abroad, wearing a hat; «nd enjoining 
them to keep to the use of chaperons, or 
hoods, made of black cloth, with decent 
cornets ; if they were poor, they were, at 
least to have cornets fastened to their hats, 
upon penalty of suspension and exconunu- 
nication. 

27. At length, however, the pope per- 
mitted even the cardinals to wear hats; 
but enjoined them to wear those of a red 
colour, at public ceremonials, in token that 
they were ready to spill their blood for 
their religion. 

23. In England, considerable opposition 
was made to the use of the hat. By a 
statute, enacted in the thirteenth year of 
the reign of Elizabeth, every person be- 
tween certain ages was obliged, on Sun- 
days and holidays, to wear a woollen cap, 
made by some of the cappers of that king- 
dom, under the penalty of three shillings 
and four-pence for every day's neglect. 
This law continued in force, for about 
twenty-five years. The manufacture of 
hats was commenced, in England, in the 
time of Henry the Eighth, by Dutchmen 
and Spaniards. 

29. Hats made of plaited straw, grass, 
or chip, are much used in the summer; 
and caps, of cloth or fur, are now frequently 
substituted for bats, in cold weather. 
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1. Ropn niBy be made of anj vegetable 
BubBtance, which has a fibre Bufficieotly 
flexible and tenacioua. The CliineBe, aiti 
other orientals, in making ropes, use the 
ligneous parte of certain bambooe . and 
reedo, the fibrooi covering of the (Mtcoa- 
nnt, the filamenis of the cotton pod, and 
the leaves of certain grasaes ; but the bark 
f£ plants and trees, is the most productive 
of fibrous matter suitable to this manu&c- 
ture. Tiiat of the linden-tree, the willow, 
and the btauibte, is fi^uently used. In 
Europe and America, however, the fibres 
at hfflnp and flas -re more frequentlj em- 
pkijed, for this purpose, than any other 
nwterial. 

fi. The operations of rope-making are 
oraomonl; performed in rope-uxMt, wiiich 
are tranetunes more than a. quarter <^ a 



mile in length. These are usoally cover' 
ed with a. slight shed, the nature and ap- 
pearance of which are well exhibited in 
the preceding picture. 

3. The first part of the procen consists 
in spinning the material into yam. The 
principle on which this is efibcted, is the 
same as that b; which cotton or wool is 
drawn out and twisted mto threads, al- 
though the machinery, and the mode c/ 
operating, are dillerenL 

4. The kind <)f wheel employed in spm- 
ning rope-yarn, is aba exhibited in the 
cut A band pesGes around the periphery, 
and over the semicirele above it, in which 
is placed a number of wheels, the pivots 
of which terminate, on the other side, in 
small hooks. 

St The Bpinner,having'aquanti^ofthe 
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material properly disposed about the waist, 
attaches a number of fibres to one of the 
hooks, which, being put in motion by the 
band passing over the whirl, twists them 
rapidly into yam : the part already twisted 
draws along with It more fibres from the 
bundle, and, as the spinner is regulating 
their uniform arrangement, he walks back- 
ward towards the other end of the walk. 

6. When the thread has been spun to 
the proposed length, the spinner cries out 
to another, who immediately takes it off 
from the hook, gives it to a third person, 
and, in tum^-attaches his own fibres to the 
same hook. In the meantime, the first 
spinner keeps fast hold of the end of his 
3ram, to prevent it from untwisting or 
doubling ; and as it is wound on the reel, 
he proceeds up the walk, keeping the yarn 
of an equal tension throughout 

7. The second part of the process con- 
sists in forming the yarn info various kinds 
ci ropes. The component parts of cord- 
age, are called strands ; and the operation 
of uniting them with a permanent twist, is 
called laying^ when applied to small ropes, 
and closing, when applied to cables or 
other large rvpes. 

8. The simplest twist is formed of two 
strands. The thread used by sail-makers, 
and pack-thread, furnish examples of this 
kind : but cordage, with two strands, is not 
much used ; that with three, is the most 
usual. Lines and cords less than one and 
a half inches in circumference, are laid by 
means of the q>inning-wneeL Prepara- 
tory to this operation, the workman fastens 
the hither end of the yams to separate 
whirl-hooks, and the remote ends to the 
hook of a swivel, called the loper. 

9. The sti^ands having been properly 
distended, the spinning-wheel is turned in 
the same direction as when twisting the 

8 



yams. A further twisting of the strands^ 
during this part of the process, is prevent* 
ed by the motion of the loper, which givet 
way to the strain, and, at the same time, 
causes the strands to entwine about each 
other, and form a cord. To prevent them 
from entwining too rapidly, an instrament 
is interposed, which, from its form, is called 
the top : it has two or more notches, which 
terminate at the apex, and a handle called 
a staff". As the top is moved from the loper 
to the wheel, it regulates the degree of 
twist which the cord or rope is to receive. 

10. The principle on which large cord« 
age is laid, or closed, is the same, although 
some part of the machinery is different 
The strands for large ropes and cables are 
formed of many yarns, and require con- 
siderable hardemng. This cannot be done 
with whirls driven b}r a wheel-band: it 
requires the power of a crank, turned by 
hand, or by some other considerable force. 
The strands, also, when prq)erly hardened, 
become very stiff, and, when bent round 
the top, cannot transmit force enough toi 
close the unpliant rope: it is, therefore, 
necessary that the loper, also, be moved by 
a crank. 

11. Cordage, which is to be exposed to 
the alternate action of air and water, is 
usually tarred. The application of this 
substance is made, in most cases^ while 
the material is in a state of yam. In e& 
fecting this object, the threads are drawn^ 
through boiling tar, and then passed be* 
tween rollers, or through holes sarround* 
ed with oakum, to remqjre the superfluoue 
tar. In like manner, rojffes and cables are 
superacially tarred. 

12. Various improvements have been 
made, in the machinery for performing the 
different operations of rope-making ; but, 
these Dol having been generally adopted, 
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of the iL m this cue, the yam for te coarse cloths is 

Ul Within m few yrmn, ootton-jarn has |S|Mm on the rope-maker's wheel, in the 
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in making ropes^ and, for some pnrpoees, is 
pnKfTsd to ctiier matenals. 

14. The ileatinee of animals are com- 
poKd of Toy poverful fibres, and those of 
ahee^ end lambe are manufoctured into 
whet is called eef^nif, for the use of mo- 
sieal instimminl Bnliers> hatters, watch- 
nMdBSr% end a variety of other artificers. 
Aumel heir, ee that firom the tail and 
ef hoHHi is fiei|eently empk^ed 
the Material for 



civilised communities : nor are there many 
trades capable of being carried on, with 
convenience, vrithont it Bat the great 
utility of cordage, in all its varieties, is most 
conspicuous in the rigging and equipment 
of vessels; and the extensive demand fat 
it. in this application, redders ropeHooaking 
one of the most important and extensive 
of the primitive tiadea 

17. Nor does tiie utility of cordage end 
with ilB applieatioQ to tiie purposes for 
idiieh it wee originally designed. Old 
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consideimhle extent in the state of Ken- 
tnoky, and many other parts of the United 
Sliteek Flax is still more gen«rally cnlti- 
Tited»than hemp; hut its chief application 
« to the manufocture of doth, ee it does 
not loiwer well for any cordage larger 



cordsL We only know, in general, that 
cordage wea in consideialde use among 
the nations of antiquity, especially among 
the Greeks and Romans, who probably 
learned its application to rigging yessels 
from the Phceniciana 
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1. TsK business of the Uilor coosists, 
priucipatlf, in cutting- out, and making 
clothes tor men &nd boys ; together with 
hobita Eind cloaks, &r ladies. It is usual 
for peraons who carry on this business, 
cities and large towns, to keep a, stock of 
cloths and otJier Etul& adapted to the Gca,- 
Bon, which they make up into garments, to 
the order of customers. In such cases, they 
are termed mercAonl tailori. 

2. The openitioD, pr^palVtory to catting 
oat the cloth for a gannent, it that of 
talcing the measure of the person for whom 
it is designed. This is done witli a nar- 
row atrip of paper, or parchment, and the 
dimensions are eitlier marked on the mea- 
sure with the Bcisaors, or entered in a pat- 
lenJiook kept for the purpose. 

& Tbe doth is cut to the proper shape, 



: with a large pair of aheaia This is per- 
Girmed, either by the individual who car- 
ries on the business, or by a tbreman. The 
parts are sewed together, and tlie trim- 
ming applied, by means of thread and silk : 
this is commonly done \sj those who devote 
their attention to this branch of the trad& 
It sometimes happen^ however, that the 
same person performs tbe whole of tbe 
work: this is particularly tbe case in 
country places, where the business is very 
limited in extent. i 

4. Females cAen serve an apprentice^p 
to this business. Many of them learn to 
cut out, and make with skill, certain binds 
of garments; and are afterwards employed 
in families, or by the tailors. Most of the 
ready-made clothing, kept for sale in cittf 
is made up by females. 
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6. The instruments employed in per- 
forming the operations of the tailor, are 
few and simple : the principal of these are 
the shears, the scissors, the needle, the 
thimble, the bodkin, the goose, and the 
press-board. 

6. The great art of a master-tailor con- 
asts in fitting the dress to his customer, in 
such a manner as to conceal any defect of 
form, and display his person to the best 
advantage. He should, therefore, be a 
good judge of the human figure; as from 
this Imowledge arises, chiefly, the supe- 
riority of one workman over another, in 
this branch of the business. 

7. The first hint on the art of clotliing 
the human body, was given to man by the 
Deity himself; for we read in the Scrip- 
tures, that ^ Unto Adam and to his wife 
the Lord God made coats of skins, and 
clothed them.*' From that time to the 
present, the art of cutting out garments, 
and of sewing their different parts together, 
has been practised, more or less, in every 
place, where there has been any degree dT 
civilization. 

8. For a long time, it is probable that 
thongs and the sinews of animals were 
used, for want of thread made of silk or 
vegetable fibre; and, doubtless, the same 
necessity caused the substituticm of pointed 
bdnes and thorns, instead of needles. Such 
rude materials and instruments are still 
employed for similar purposes, by savage 
nations. The dresses of the people of 
Greenland are sewed together with thongs 
made of the intestines of the seal, or of 
some fish, which they have the address to 
cut fine, after having dried tliem in the 
air ; and even the inhabitants of Peru, al- 
Uiough considerably advanced in civiliza- 
tion, when that country was first visited by 
the. Spaniards, made use of long thorns, in 

ng and fixing their clothes. 



9. We have no means of determining 
at what period of the world this art was 
first practised, as a particular profession. 
We know, in general, that the dress of 
the ancients was usually more simple in 
its construction, than that of the people of 
modem times; and, consequently, it re- 
quired less skill to put the materials In the 
required form; It ma^, therefore, be in- 
ferred, that either the females or the slaves 
of each family usually made up the clothing 
of all its members. 

10. The distinguishing dress of the Ro- 
mans was the toga, or gown ; as that of 
the Greeks was the pdUmm^ or cloak. The 
toga was a loose woollen robe, and covered 
nearly the whole person: it was round 
and close at the bottom, and open at the 
top, having no ideeves, but only a large 
flap, or lappet, which was either thrown 
over the left shoulder, or over the head, 
to protect it from the heat or cold. 

11. The Romans, at an early period of 
their history, used no other dress, and it 
was also, at that time, worn by the women. 
Afterwards, they wore, under the toga, a 
white woollen vest called tunica^ which 
extended a little below the knee: at first 
it was without sleeves. Tunics reaching 
to the ancles, or having sleeves, were 
reckoned effeminate; but under the em- 
perors, they became fashionable. 

12. The toga was usually assumed at 
the age of seventeen. Until ^en, the 
youth wore a kind of |pown, bordered with 
purple, denoimnated toga pnetexta; and 
such a gft.rment was also worn by females, 
until they were mwried. The youthful 
dress was laid aside, and the toga virUis, or 
manly toga, assumed with great solemnity ; 
as, by this act, the individual assumed 
the responsibility of a citizen. The toga 
was worn chiefly in the city, and only by 
Roman citizens. 






THE MILLINER, AND THE LADY'S DRESS-MAKER. 



TEE MILLINEE. 

1. Tax milKneT ta one who manufac- 
tsaea and repairs bonnets and haU, for la- 
dies and children. Her business requires 
the use of pasteboard, wire, milllnette, 
silfas, satins, mnalins, ribands, artificial 
fljwers, spangles, and cither materials, too 
nomerous to be menticmed. 

2. Thefiistpartoftheprocessof making 
a bit, or bonnet, consists in forming a 
crown of milllnette; which operation is 
perfbra)edonablock,ora suitable size and 
shape: and to this is aj^lied pasteboard, 
or millioette, edged with wire. The finm- 
dation having been thus laid, it is usually 
covered and lined with some of the mate- 
rials just enamerated, and finished b; ap- 
plying to it the tHmmings required t^ the 
^■'p'on, or by the individual customer. 



3. Ladies' hats are also made of lye 
straw, and a kind of gnss, which grows in 
Italy : tiwee made of the latter material 
are called Leghorns, trom the name of 
the city, in at near which they are princi- 
pally made. A few years since, these had 
almost supeieeded thoee made of straw; 
but the latter, of late, have nearly regain- 
ed their tbrmer ascendency. 

4. In the United States, and likewise in 
various parts of Europe, there are several 
eelabltshments for making straw hats, in 
which the proprietors employ females to 
perform tl;^ whole labonr. The straw is 
first cut into several pieces, so as to leave 
out the joints, and then whitened 1^ 
smokmg them with the fiimee of brim- 
stone. They are nest split lon^tudinally 
into several pieces, by a. imivsiVi ■(t*^-™* 
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and afterwards plaited with the fingers 
and thumbs. The hraid, or plait, thus 
produced, is formed into hats, according 
to the prevailing fii^ion. 

5. Great quantities of straw are, also, 
plaited in families, especially in the New- 
England states, and sold to neighbouring 
merchants, who, in turn, dispose of it to 
those who form it into hat& Tiie milli- 
ners usually keep a supply of Leghorn and 
straw hats, which they line and trim ac- 
cording to the fancy of their custi>mer& 

6k Head-dresses were probably used 
nearly as^arly as any other part of drei^; 
and their form and luaterial have likewise 
been equally ^-ariable. In the early days 
of Rome, the head-dress of the women of 
that city iK*as very simple ; and when they 
went ahroad, which was seldom, they co* 
\*ered their &ccb with a veil ; but when 
riches and luxury had increased, dress 
became, with many, the principal object 
of attention ; hence, a wonian^s toilet and 
ornaments were called her world, 

7. The head-dresses of the ladies, in 
various parts of Europe, especially in the 
eighteenth century, were particularly ex- 
travagant ; being sometimes so high, that 
xhe face seemed to be nearly in the centre 
of the body. In 1714, this fashion was at 
its height, 'in France; but two English 
ladies, visiting the court of Versailles, in- 
troduced the low head-dresses of their own 
country. 

8. The high head-dresses had no sooner 
fkllen into disuse in Frasce, than they 
were adopted in England, and even carried 
to a greater degree of extravagance. To 
build one of these elevated structures in 
the feshionable style, both the barber and 
Biilliner were necessary. The head-dresses 
lit*" ' ' ° of the present age, are cha- 
f nreat simplicity, when com- 



pared with those of several periods in pre- 
ceding agea 



THE LADY^ DRESSMAKER. 

1. This business is nearly allied to the 
foregoing, and is, therefore, often carried 
on in conjunction with it This is espe- 
cially the case, in villages and small towns, 
where sufficient business cannot be obtain- 
ed in the exclusive pursuit of one branch. 

2. The customers of. the lady's dress- 
maker, are not alw^ays easily pleased, as 
they frequently expect more fVom her skill 
than it is possible to accomplish. She, 
however, can do much towards concealing 
the defects of nature ; and, by padding and 
other means, can sometimes render the 
person tolerably well proportioned, when, 
in its natural shape, it would be quite inele- 
gant It is to be regretted, however, that 
dress-makers are guided by &shion and 
whim, in moulding the external form of 
females, rather than by the best specimens 
of the human figure, as exhibited by emi- 
nent painters and sculptors. 

d. The dress-maker should have some 
acquaintance with the anatomy and func- 
tions of those parts to which pressure is 
usually applied : for, who that knows the 
structure, size, and office of the liver, and 
other internal organs of digestion and vi- 
tality, would venture to apply to them a 
compressive force, calculated to interfere 
most seriously, if not dangerously, with 
their healthful action? 

4. The fashions for ladies* dresses are 
chiefly procured from (Vance, and the 
dress-makers from that country are, there- 
fore, oflen preferreil by fiishionable ladies: 
sometimes, however, a dress-maker, having 
a name with a French teiminatioii, will 
answer the purpose. 
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1. It is the basineM of the barber to cut 
mnd drea the hair, to make wigs and fiilae 
curls, and to diave the beards of other 
men. Id ancieDt times, he used also 
trim the naila; aod even at the present 
day, in Turkej, this is a part of hia em- 
plofroent. 

2. The precise period when raeo began 
to shave their beards, is not certainly 
known. It appears that the practice was 
nxnnton aoMHig the Israelites, in the time 
tS Moses; as that legislator has left on 
record a prohibitory law canceming it. 
The; probably borrowed the custom &om 
the Egyptians. It is ^ated by Plutarch, 
that Alexander the Great ordered his men 
to be shaved, that their enemies might not 
la; hold of their beards in time of battle- 



3. The practice does not appear to have 
been introduced amongst the ancient Ro- 
mans, until about the year 396 before 
the Christian en, when Paulus Ticiniua 
Menas brought to Rome a number of bar- 
bers from Sicily. Scipb Airicanus was 
the first man who shaved his beard every 

4. At first, the barbers had rw shops, but 
shaved their customers at the corners of 
the BtreelB. After a while, they followed 
their vocation in shops, iff shades; and, at 
this period, it was customary for females k> 
officiate in the various branches of the art 
These places^ however, were frequeo 
only by the poorer clan of the peopla 
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opulent fiuDilies generally kept slaves for 
the performance of these duties. The day 
on which a young Roman first cat ofT his 
beard, was -celebrated by him and his 
friends as one of peculiar interest; and 
tms much-desired indication of manhood 
was consecrated to some one of the gods, 
generally to Jupiter Capitolinua 

5. The return of barbarism, in the fifth 
and mxth centuries, banished this custom 
from the western empire of Rome; nor 
was it again revived until the seventeenth 
century. During the reigns of Louis XIIL 
and Louis XIV. of France, both of whom 
ascended the throne in boyhood, the cour- 
tiers and feshioDiible people began to use 
the razor, that they might appear with 
smooth chins, and thus resemble, in this 
particular, the youllifiil monarcfaa. From 
France, the frshioo, at length, spread all 
over Europe. At one time, in the reign of 
the fUiglish queen Elisabeth, the fellows 
of Lincohi*8 Inn were compelled by statute 
to shave their beards at least once m two 
weeks: omisBioo was punished wi£ fine, 
loss of commons, and finally with expul- 
sion. 

6. The custom of shaving was intro- 
duced into Russia by Peter the Great, who 
compelled his subjects to pay a tax for 
the privilege of retaining their beards. 
This singular impost was exceedingly un- 
po|Hilar, and excited greater complaints 
anHnigitt the people, than any other mea- 
sure ot* that emperor. The decree was 
rigiilly onforciHl, and every one who would 
m)t, or ot>uld not, pay the tax, was forcibly 
di>|>rivod i^* this fkvourite ornament, if he 
wtHiId ni>t n>nuwe it voluntarily. Some 
1^' tht> |HH>ph> savtHl Uio sad trimmings of 
thi^ir rhinn; and, Uiat they might never 
h« «»ntirt>ly »(«)iarattHl tVtvm these precious 

ordonxi tliat they should be depo- 
4l UmIt bodies in their coffins. 



7. Among the European nations thai 
have been curious in whiskers, the Span- 
iards have been particularly distinguished ; 
and the loss of honour among them used 
to be punished by depriving the individual 
of his whiskers. 

8. The Portuguese were but little, if at 
all, behind the Spaniards, in their estimate 
of these valuable ornaments. As an evi- 
dence o£ this, it is stated, that in the reign 
of Catharine, Queen of Portugal, the brave 
John de Castro, having taken the castle of 
Diu in India, and being afterwards in 
want of money, applied to the inhabitants 
of Goa to loan him one thousand piastres, 
and, as security for that sum, sent them 
one of his whiskers, telling them thai? 
'' All the gdd in the world cannot equal 
the valnt of this natonl ornament of my 
valour.** The people, in admiration of his 
magnanimity, sent him the money, and, at 
the same time, returned his incomparable 
whisker. 

9. InthereignofLonisXIII. of France, 
whiskers attained the highest degree of 
fiivour. They also continued in fiishion 

I during the early part xif the succeeding * 
reign: Louis XIV. and the great men of 
France, took a pride in wearing them. It 
was no uncommon thing, at that time, for 
the ladies lo comb and dress the whiskers 
of their beaux ; and the men of fiishion 
were particular in providing whisker-wax, 
and every article necessary to thk agreea- 
ble pastime. 

10. The whiskers of the Chinese phi- 
losopher Confucius, attached to his idol, 
which is preserved by his countrymen, are 
supposed to be capable of conforring upon 
those who might wear them, a portion of 
the wisdom and manly beauty of that illus- 
trious sage. Great care, however, is taken 
that none shall enjoy these great personal 
qualifications, by such easy means; as 
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decapitation is the penalty for plucking 
the whiskers from the position which they 
occupy. 

11. When the practice of shaving off 
the beard was again revived in Europe, 
instrumental music was employed in the 
barber's shop, to amuse customers waiting 
their turn ; but at the present time, news- 
papers are furnished for this purpose. In 
taking off the beard, soft water, good soap, 
a brush, Rkd a sharp razor, are the usual 
requisites. The razor should be placed 
nearly flat on the &ce, and be moved from 
point to heel. Barbers usually have many 
regular customers, eacH one of whom, in 
general, has a box of soap and a brush ap- 
propriated to his individual use. 

12. In ancient times, great attention 
was paid to dressing the hair. The He- 
hrevf women plaited, and afterwards con- 
fined it with ^Id and silver pins: they 
also adorned it' with precious stones. The 
Greeks, both male and female, at nearly 
every period of their ancient history, wore 
long hair, which they usually permitted to 
hang gracefully upcm the shoulders, back, 
and sometimes upon the breast 

13. Adult males, among the Romans, 
usually wore their hair short, and dressed 
with great care, especially in later ages, 
when attention to this part of the person 
was carried to such excess, that ointments 
and perfumes were used even in the army. 
The hair was cut for the first time, when 
the boy had attained his seventh year, and 
the second time when he was fourteen 
years old. His locks, at each cutting, 
w6re commcmly dedicated to Apollo or 
Bacchus. 

14. Both men and women, among the 
Greeks and Romans, sometimes permitted 
their hair to grow in honour of some divi- 
nity. The Jews, also, when under the 
vow of a Nazarite, were Aot permitted to 

9 



trim their hair or beards. In grief and 
mourning, the Romans sufiered their hair 
and beards to grow: the Greeks, on the 
contrary, when in grief, cut their hair and 
shaved their beards, as likewise did some 
of the barbarous nations of early time. 

15. Artificial hair began to be ^hicoia- 
ble, at an early period ; and was used by 
the Greeks, Carthaginians, and Romans. 
In the time of Ovid, hlaad hair was in 
great favour at Rome; and those ladies 
who did hot choose to wear wigs,, powdered 
their hair with a kind of gold dust They 
wore hanging curls all round the head, to 
which they were fastened with circular 
pins of silver. Every wealthy Roman lady 
of fashion kept at least one slave, to frizzle 
and curl the hair. 

16. The time when wigs first came into 
use, cannot be now ascertained. It is cer- 
tain, however, that they were worn by 
females a long time before they became 
fashionable among the men. 

17. Wigs, perukes, or periwigs, were 
revived in the seventeenth century. In 
the reign of Louis XIII., or about the year 
1629, they became fashionable at Paris; 
and, as that city was generally imitated by 
the rest of Europe, in things of this nature, 
they soon "tecame common. The wigs 
were very large, as may be seen by ex- 
amining ancient portraits, and were covered 
with a profusicm of hair-powder. At first, 
it was disreputable for young people to 
wear them, as the loss (k the hair, at an 
early age, was attributed to a disease, 
which was, of itself, discreditable. 

18. When wigs were first introduced 
into England, some of the clergy opposed 
them violently, considermg their use more 
culpable than wearing long hair, since, as 
they alleged, it was more unnatural. 
Many preachers inveighed against wigf 
in their sermons, and cut their own h&ii 
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iiwrter, to manifest their abhoiTeiice of the 
leigning mode. 

19l The worldly-wise, however, observed 
that a periwigf procured fiir the wearer a 
degree of respect and deference which 
otherwise might not have been accorded ; 
and hence there was a strong tendency to 
the ose ai this appendage. The judges 
and physicians, especially, understood well 
this iniSuence of the wig, and gave to it 
all the advantages of length and breadth. 
The fiishion, at length, was adopted by the 
ecclesiastics themselves, not only in Eng- 
land, hat in most of the European king- 
doms, as well as in the British colonies of 
America. 

90l The fiidiioa, however, except in 
cases of baldness^ wherein alone it is ex- 
cvaable, is now nearly banidied finom Eo- 
rope and America. Tliis desiraUe change 
was eflfected, principally, by the example 
of republican America, and by the influence 
ofthe French Revolution. Thelawpaand 
in England in 1796, imposing a tax of a 
guinea a head per annum on those who 
wore hair-powder, contributed to the same 
result, as well as to diminish the use of 
that article. 

21. The manufacture of wigs and fklse 
curls, is an important branch of the busi- 
ness of the barber. The first process in 
ftrming a wig, is to produce in the hair 
about to be used for this purpose, a dispo- 
sition to curl. This is done by winding it 
(gi a cylinder of wood or earth, and after- 



wards boiling it in water.' It is then dried, 
and baked in an oven. Thus prepared, it 
is woven on a strong thread, and is subse- 
quently sewn on a caul fitted to the head. 
False curls are made on the same principle. 
2% Wigs and fidse curls were not made, 
in ancient times, precisely in the same 
manner ; althou^^ their appearance, when 
finished, was probably similar. The hair 
was then applied directly to a piece of 
thin leather, by means of som4 adhesive 
substance, or composition. 

2SL Many barbers, especially those who 

have a repQUtion for making wigs and 

folse curls in a fiitlhioDalde style, keep for 

sale perfumery, as well as a variety of cos- 

|metic& 

24. From the eleventh to the eighteenth 
century, surgical operations were almost 
exclusively performed by the barbeis and 
bath-keepers. As phlebotomy was oab of 
the chi^ sources oif profit to the barbers^ 
they adopted a sign, emblematMSal of this 
operation. It consisted of a pole, rq^re- 
senting the staff which the individual held 
in his hand, while the blood was flowing 
fimn the arm. The white band wound 
s|Hrally about the pole, represented the 
I fillet of linen, with wiiich the arm was 
afterwards secured. 

25. It is hardly necessary to remark, 
that the same sign is still employed by the 
bariwrs, although, with* a fow exceptions, 
they have ceased to perfixTm the operation 
of which it was significant 
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THBTAKNEB. 

1. Thx art of tanning conBista in coii- 
Teitmg hides uid skins into leather, by 
impreg^iatin^them with astringent matter. 
' 2. It is impoaNble to determme the pe- 
riod at which the art. of tsDntng was dis- 
covered. It was doabtleas known to the 
ancients, and prabably to the antediluvians, 
in some degree of perfection ; since skins 
were applied as means of clothing the fau- 
nnui body, before the arts of spinning and 
wea.Ting were practised. It is likely, how- 
everj tlut they were applied to^this pur- 
pooe, fbr a coiuiderable time, in their 
Datand state ; and that accident, at length, 
nggested the mestu of rendering them 
more applicable, by saturating tbera with 
certain mineral or vegetable auhstancea 

S. Although the ort of converting akins 



into leather was practised in remote ages, 
yet it was not until near the end of the 
eighteenth century, that the true principle 
of the proceswasunderstood. Be&re this 
time, it wae supposed that the astringent 
principle of the agents employed was a 
resinous substance, which adhered me- 
chanically to the Hbrea, and thus rendered 
them firm and insoluble. The correct ex- 
planation was Grst given by Deyeux, and 
afterwards more fully developed by M. 
Reguin. These chemists clearly proved, 
that the IbmiBtion of leather was the result 
of a chemical union between a substance 
called tannin, and the gelatinous put of 

4. The subject, however, was not tho- 
roughly understood, and reduced to tcien- 
tilic principles, until the year 1803, who 
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Sir Humphry Davy gave it a careful in- 
vestigation, in a fleiiee of chemical experi- 
ments. These inquiries resulted in the 
conviction, that the method of tanning 
which had been in general use, may, with 
a few alterations, be considered preferable 
to that by which the process is carried on 
with more rapidity. 

5. The skin which envelopes the bodies 
of anunals, consists of three layers : that 
on the outside is a thin, white, elastic 
membrane, called tiiie cuticle, or scarf skin ; 
that on the inside is a strong membrane, 
denominated the cutis, or true skin ; be- 
tween these two is a very thin membrane, 
to which anatomists have given the name 
rete mucosumj and in which is situated the 
substance which i^ives colouv to the ani- 
mal. The cutis is composed of fibres, 
which run in every direction, and, being 
by far the thickest layer, is the one that is 
converted into leather. 

6. The skins of large 'animals^uch as 
those of the ox and horse, are denominated 
hides; and those of smaller animals, as of 
the calf, goat, and sheep, are called skins. 
Of the former description, is made thick, 
of the latter, thin .leather. The process 
of taiining different skins, varies in many 
particulars, accordmg to the nature of the 
leather, and the uses to which it is to be 
applied. 

7. The general process of changing 
thick hides into sole-leather, is as follows : 
They are first soaked in water, to free 
them from dirt and blood; and then, if 
rigid, they are beaten and rubbed, or rolled 
under a large stone, to render them pliable. 
They are next soaked in lime-water, or 
hung up in a warm room, and smoked 
until a slight putrescency takes place. 
The hair, cuticle, rete mucosum, on one 

and the fleshy parts on the other, are 



then scraped ofl^ on a beam, with a circu- 
lar knife. 

8. Nothing now remains but the cutis, 
or true skin. Several hides, in this state 
of preparation, are put together into a vat, 
for the purpose of impregnating them with 
tannin. This substance is found in as- 
tringent vegetables, and is obtained in a 
proper state for application, by infusion in 
water. In that condition, it is called ooze, 
which is first applied in a weak state. 

9. Afler the ooze of different degrees of 
strength has been renewed several times, 
they are put between layers of bark, and 
suffered to remain several months; fresh 
bark, from time to time, being supplied. 
The whole process generally occupies from 
twelve to sixteen mQnth& . When strong 
solutions of tannin are used, the leather is 
formed in a much shorter time; but, in 
that case, it is much more rigid, and liable 
to crack. It is rendered smooth and com- 
pact, by beating it with a wooden beetle^ 
or by passing it between rollers. 

10. Oak bark, on account of its cheap- 
ness, and the quantity of tannin which it 
contains, is more extensively employed 
by tanners, than any other vegetaole sub- 
stance. In sections of country where this 
kind cannot be ccmveniently obtained, the 
bark of the hemlock, spruce, and chestnut, 
the leaves of the sumach, and various other 
astringents, are substituted. 

11. The process of tanning calfskins is 
somewhat different in many of its details. 
They are first put into a solution of lime, 
where they remain during ten or fifteen 
days, and-'are then scraped on both sides, 
on the beam, with a circular knife, as in 
the former case, and for the same purpose. 
They are then washed in water, and after- 
wards immersed in an infnsion of hen or 
pigeon's dung: here they are left for a 
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week or ten day8» according to the state 
of the weather and other circumstancee ; 
during which time, they are frequentl/ 
handled, -and scraped on both sides. By 
these means, the lime, oil, and saponaceous 
matter, are discharged, and the skui is 
rendered pliable. 

12. They are next put into a vat con- 
taining weak ooze, and afterwards removed 
to several others of regularly increasing 
strength. In the mean time, they are 
taken up and handled every day, that they 
may be equally acted upon by the tanning 
principle. The time occupied in the whole 
process, is from two t6 six montha The 
light and thin sorts of hides, designed for 
upper leather, harnesses, &c. are treated 
in a similar manner, 

13. The tanner procures his hides and 
skins from various sources, but chiefly 
from the butcher, and from individuals 
who kill the animals for their own con- 
sumption. Great quantities of dry hides 
are also obtained from South America, 
where cattle are killed in great numbers, 
principally Tot the 6ak9 of this valuable 
envelope of their bodies 



THE CURRIER. 

1. It is the business of the currier to 
dress the thinner kinds of leather, which 
he procures from the tanner in an unfinish- 
ed state. In most cases, in the United 
States, except in and near large cities, the 
business of tanning and currying are usu- 
ally united in the same individual ; or, at 
leut, the two branches- of business are 
carried on together, by the aid of workmen 
skilled in their respective-trades. 

2^ The mode c^ dressing the different 
kinds of skins, varies in some respects; 
but, as the general method of operating is 
the same in every sort, a description ap- 



plicable in one case will convey a suffi- 
ciently accurate idea of the whole. We 
shall, therefore, select the calfskin, since 
it is more frequently the subject of the 
currier's skill, than any other. 

3. The skin is first soaked in water, 
until it has become sufficiently soft, and 
then shaved with the currier^s knife, on 
the inner side, over^Jie currier's beam: 
it is then placed on a table, somewhat in- 
clined Irom the workman, and scoured on 
both sides with the edge of a narrow, 
smooth stone, set in a .handle ; and again, 
with an iron sleeker, of a similar shape. 
The skin is next stuffed with a composi- 
tion of tallow and tanner's oil on the flesli 
side, and then hung up to dry. Afterwards 
it is rubbed on the hair side with a board, 
and again scraped on the flesh side with 
the knife. Having been thus prepared, 
the skin is Uacked on the flesh side with 
lampblack and tanner's oi], and subse- 
quently nibbed with' paste, applied with a 
brush. When it has been dried, the whole 
process is^ finished by rubbing both sides 
with a glass sleeker. 

4. Horse hides are blacked on the hail 
side, or, as the curriers tenn it, on the 
grain, with a solution of copperas water. 
Leather designed for harnesses, fi>r covers 
ing carriages, and fox other similar pur- 
poses, is also blacked on that side in the 
same manner. 

5. The trade of the currier is divided 
into two or three branches. Some dress 
only calfskins, and other thick leather de- 
signed for shoes, harnesses, and carriages : 
others confine themselves to (dressing skins, 
which are to be applied to binding books, 
and to other purposes requiring thin lea- 
ther. It may be well to remark \^ere, 
that the dressers c^ thin leather usually 
tan the skins themselves, using the leaves 
of sumach, instead of barki 
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I. .\m tb* iltM M U Uticl* cf pritauy Ij • hicbet, or kce. Tbo aoleo, or mnM, 
ulititr, it WMtw^RMnorkw^mtlieMiw wu a thick cork sde, covered above aad 



• I betteatli with leather, and oeatl; stitched 
' 00 tbe edge : it loft the upper part of the 
Kiot bare, and wu fiutened to it by meana 
of atrap^ which were croeaed over the 
instep, and wound about the ankle. Ro> 
' B calceuB with the 
tagt, wh«i they went abroad in the citf ; 
whih the solpa waa weni at home, and on ' 
joumejs. The aolea was alio used at en- 
tertain inenlei but it was chan^ for the 
I ralceus, when the gTieats were about to 

iaumniud the iMIe. 
4, The senators wore shoee which came 
up to the middle of the le^, havbg a 
J(««M MmI lhi> (ofrM. Tho calcMM H ({oMen or silver crescent on the ttf (f the 
A navmUrd Iho ahiw w« W«ar at L fioL The dntee at the women were gene- 
id WMlM upgM the inalep with II rail; white, sometimea ted, scarlet, vpui- 



4 afWh iAwM wnt«i« «ap(iii«ev that the 
tX<)\v, in rklhii^F man w<}h aktn^ did not 
Imw him In go harHtwMd, btil gvn him 
abiw* «t' the Mime inalrHal. 

a, IV ahora rf the aiieiwtt F^pti 
*vrv nwilp of th» (lopyrua Tl|a (%inope, 
R« well a* ih(> inhahiUnt» of India, 
«<iHi> iKhur lutlhDW «/ nntit)i)ii;, manufto- 
tiin«l Ibciit tVtmi MJk, nt«hiM, linm, wood, 
llit> twrk «f tr<<<o^ in«it, braMk ailvar, and 
ptkl, aihl ««iM-linira itnuntenlad them with 
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pie, and v/ere adorned with embroidery 
and pearls; but those of the men were 
mostly black : on days of public ceremony, 
however, the magistrates wore red shoes. 

5. Boots were used in very ancient 
times, and were, primarily, worn as a kind 
of Armour, with a view of protecting the 
lower extremities in battle. They were, 
at first, made of leather, afterwards of brass 
or iron, and were proof against the thrusts 
and cuts of warlike weapons. The boot 
was called ocrea by the Romans, who, as 
well as the Greeks, used it in the army, 
and in riding on horseback,ajad sometimes 
in pedestrian journeys. 

6. The fashion of boots and shoes, like 
every other part of dress, has been subject 
to a number of changes, both as regards 
their form and material. In Europe, about 
one thousand years agos the greatest princes 
wore shoes with wooden soles. In the 
reign of William Rufus, of Engjand, the 
^hoes of^the great had long, sharp points, 
stofied with tow, and twisted like a ram*s 
horn. The clergy preached against this 
fiishioo; but the points continued to in- 
crease in length, until the reign of Rich- 
ard the Second, when they were tied to 
the knees with chains of silver, or gold. 
In the year 1463, Parliament interposed, 
and prohibited the manufacture or use of 
shoes or boots with pikes exceeding two 
inches in length. 

7. Lasts adapted to each foot, commonly 
called rights and lefts, were not introduced 
into England until about the year 1785; 
nor was cramping, or crimping, the front 

- part of boots, practised there for ten years 
after that period. These improvements 
did not becMome generally known, or, at 
least, were not much used, in the United 
States, for many years after their adoption 
in Great Britain. 
6l Many facts, besides the preceding. 



might be adJuced, to prove that the art of 
makmg shoes and boots, although uninter- 
ruptedly practised from the' earliest ages, 
has received many important improvements 
within the last fifty years. 

9. In Europe and America, boots and 
shoes are commonly made of leather : in 
shoes for females, however, it is not un- 
usual to use prunello, which is a kind of 
twilled, worsted cloth. In all cases, thick 
leather is used for the soles. 

10. The business of making hoots, and 
shoes is carried on very systematically, in 
large establishments. The materials are 
cut out and fitted by the foreman, or by 
the person who carries on the business; 
whilst the pieces are stitched together, and 
the work finished, by workmen who sit 
upon the bench. 

11. As a matter of convenience, the trade 
have fixed upon certain sizes, which are 
designated by numbers; aiJd, corresponding 
to these, the lasts are formed by the last- 
maker : but, to be still more exact, indi- 
viduals sometimes procure lasts corres- 
pond uig to their feet, on which they cause 
their boots and shoes to be made. 

12. The following is a description of the 
process of making a leather shoe : after 
the materials have been cut out according 
to the measure, or size, and the parts of 
the uppers have been stitched together, 
the sole-leather is hammered on the lap- 
stone, tacked to the last, and trimmed with 
a knife : the upper leather is next stretch- 
ed on the last with a pair of pincers, fasten- 
ed to its proper place with tacks, and then 
sewed to the bottom of the sole with a 
waxed thread : a narrow strip of leather, 
called a welt, is also fastened to the sole 
by similar means, and to this is stitched 
another sole : a heel being added, the shoe 
is finished by trimming and polishinf it 
with appropriate instruments. 



72 



THfc SHOE AND BOOT MAKER. 



13. The edges of fine leather shoes and 
boots, are trimmed with thin strips of the 
like material : whilst those of prunello, and 
other thin shoes for ladies, are bound with 
narrow tape. The binding is applied by 
females with thread, by means of a com- 
mon needle. 

14. Shoe-thread is commonly spun from 
flax: that from hemp is much stronger, 
and was formerly preferred ; but it is now 
used only for very strong work. The great- 
er part of the shde-thread used in the Uni- 
ted States, is spun by machinery, at Leeds, 
in England, fh)m Russian flax. The wax 
employed by shoemakers, was formerly 
composed of tar and rosin ; but it is now 
most usually made of. pitch. 

15. The shoemaker, in sewing together 
different parts of his work, uses threads of 
various sizes, which are composed of seve- 
ral small threads of different lengths : a 
hog*s bristle is fisistened to each end of it, 
which enables the workman to pass it with 

v^cility, through the holes made with the 
awL 

16. An expeditious way of fastening the 
soles of boots and shoes to the upper lea- 
thers, is foUnd in the use of wooden pegs, 
or- brass nails. The old method, however, 
is generally preferred, on several accounts ; 
but chiefly, because the work is more 
durable, and because it can be more easily 
repaired. 

17. Journeymen wcnrking at this trade 



most usually confine their labours to par- 
ticular kinds of work, as few can fellow 
every branch with advantage. Some make 
shoes and boots for men; others confine 
their labours to those designed for ladies : 
but, by their aid, the master-shoemaker 
can, and usually does, supply every kind 
at his store. 

18. It is no uncommon thing in the 
country, for the farmers to purchase lea-* 
ther, and employ the shoemaker to make 
it up; and this is done, hi most cases, on 
their own premises. The shoemaker em- 
ployed in this Way, removes from house to 
house, changing his location whenever he 
has completely served a Whole family in 
his vocation. In such cases, he is said, by 
the trade, to be whipping the cat. The 
set of tools, with which he operates, is 
called his kii, 

19. The shoemaker usually buys his 
leather from the tanner and the currier; 
and pirocures his. tools, tacks, and vaiHous 
other articles of a ^similar nature, at the 
finding stores* In some cases, the shoe- 
maker, with little or no capital, gets his 
materials from the leather-cutter, who 
makes it a business to supply them ready 
cut to the proper size and shape. There 
are, however, but few leather-cutters in 
our country ; but, in England, this branch 
of trade is one of considerable importance, 
and is frequently connected with that of 
the leather-dresser. 




THE SADDLER AND HARNESS-MAKER, 

AND THE TRUNK-MAKER. 



TB£ SADDLBB AND HABNESS-UAEEB. 

L Tmt inTention of the saddle has been 
attributed to the Selktu, a people of ao- 
ciant Ptanconia. Under this itn{n«EeiDn, 
it hu been supposed that the Idtins gave 
it the Dame of mUo. The period at which 
it fraa Srat used, cannot be aacertained ; it 
ia certain, ttoweveT, that the hnrae had 
beeo rendered aubeerrient to man, several 
centuries before thia convenient article was 
thought oC 

% At firat, tbfl rider sat upon the bare 
back of tl)e animal, and guided him with 
a switch, but afterward with a Btrap put 
louod the nose. In the couree of time, 
tbo rider cane to use upon the back of the 
hone the skins c^bmata, in ocdei to render 
10 



hta seat tnora emsj. The Greeks, and 
man; other refined natioiB of antiquity, 
sometimes used superb trappings, com- 
posed of cloth, leather, and skins dressed 
with the hail on ; and, in additiou to the 
gold, silver, and precioQs stones, with 
which these were ornamented, the horses 
were often otherwise decked with belis^ 
collaiB, and devices nf various kinds. 

a The Romans, in the days of the Re> 
public, deemed it more inaolj to ride on 
the bare backof the animal, than on cover- 
ings: at a later period, the; used a kind 
of square pannel, wititout stirrups; and 
about the year 840 of the Christian era, 
the; began to ride on saddles. It ai^wan 
that tboee first employed were ver; haa^T 



TVMAHU1& ix -SH juxK IK x* K uoLJK. KK SO KcomiDodate the 

«^'^-:%H .^>:^ ««!» ?wnHi& TVe mt it >. T^ jnobb of mm\ Hg bridles and 
*i.'^i> vzfc -aiEikiuHiM a Iv^M rf Mrw ir ^Kneft. m extrviDelj ample, 
-i^'ii-^ :2K 5^^«muw «3tf Aii^uikM. ia I4& rv ^naer x fas em out with a knife of 

Tsuui^ iiwu ^KUL «nmf ieiis!DCi:& te ohbIIj with Que ofa 

.T^MORic-^^ in^cr vidi a blade set in a 

icboi together with the 

&<r shoemakefs. The 

fgiarhing the holes is 

are most oommonly 

which point the 

4ft»9naber)i thux^ii , Hie mode of mana- 

_ natfleh^^i foitmanteans, and 

««« MB an; ^uft- ' nliiiiM^ w 530 obirimi to need description. 
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I'-sv ,-tf a^f 4|iv«c Mr ••Jti :"av mcfi* 1 **■ TmtiiK-MAKER. 

i«.'«^> .V jjik.*! ,»uo» ^KCB^nm vaxdi a I. TWemano&ctare of trunks is equally 
«uaacc> ^^ «w-k » jL^ifra:»» atorrwwii : j scap&e widi that of hameBw In com- 
* .v»\r-iiy vc 'a.it JMSJ^. MillT aaSe . aactt caaes» it ooosiala chiefly in lining the 
A Kv MUTBw » w.v^ sac&M os^ aai t^ j ueaie of a box with paper, or some kind 
i^.v WiiM 4iMer uir wihMf a^f mc^ j of cicch. and corering the outside with a 
IV 5M Ukl «aii£^(js:JccJL : :Sf fy sa er cf ; skin, or with leather, which is fiu9tened to 
*^v-J » xfcai«f A ujicw«i'«sTl4ae«ck<k! the wwd by means of tacks. Narrow 
«.^; j^ x'»:^-«'. ^xJ^ «.;i hair. TV «cri;w of leather are fiistened upon hair 
».v ; v\t V i>&: jC^n^ :«v ^jnhd^ t«v . inmks with braas nails^ by i^-ay of oma- 
>sJ:f4^(WfciSf<ra^ asc jv aML;r «:rr«{ik\\«K ment. as wtpU as to oonfine the work. 
iMAw u>e «^vf .<«vnu.'«i & Instead of a wooden box, fiunes of 

(V tV >i\i^>.:»^w^ v« t.W iMtle u»il««la- iron aivu««dfiir the best kinds of trunks: 
t3i,>M» y» s:]^' jbi^ «:v wvuoi^i by |««tivjr in such cases* thick sole-leather is applied 
U^ vmskv^r )v<«kv<cn-KVnik ;ac\>iitact wilh • to cwry side, and the whole is covered 
a Av^'X mr^w «v ^ b^miu^ it wtih a ^ with «*dl-dre9Bed cal^akin. In the manu- 
»*t.~^>k ^ifc )W ik^*' ^^' mhKh hat been Ibcturo of trunks of this description, but 
%4^v.sv a .vvw v^'' tae atLin tK>Mi a «t^''i«» . few tacks and brass nails are used, the lea- 
^\i 9«^:i» Avjuukt^r %>aUiiU the ck^6«h. ther bein^ &$tcncd to its place with seams 

?. ^^Xv *n^ ^^^w «\^vf^ with buek- ' i>f waxed thread. 
9A>i«^ xv^>«k\«»;> ««.t\^>i uktv> ^»xxi^ and ; H. How long trunk-making has been a 
Vk*^ w »^^«Nv M>»>^eu the aeanw ; M'parate trade, cannot be exactly ascer- 
3*i«^>a XII .\N \%v\v thwt «« (xartvuUrly the taiiKHl The trunk-makers in France were 
M iwk'^4«KiaU'«. 'Itk" Kvtu ^^^ imidle*! ' uMx^rporettHl into a company, in 1506. In 
MQr ^^"^ the lualenaU ux«<her the TniU'd Sutes, this branch of business 
^IIMMH^(|\ aiv cvMiMdenbly 15 ver}* ciwunonly united with that of the 
"^ ywry»w»< lo which thev . saddler and ham&»-maker. 




THE SOAP-BOILER, AND THE CANDLE-MAKER. 



THE BOAPBOILBI. 

1. Ite boabieM ot the •oap-lxHleT coo- 
nla in laaiiii&ctimDg soap, 117 the comto- 
nUaoa ot cedain oilj and alkaline snb- 

2. The eadieat nodee of thit oiefiil 
ar^e occurs in tlie works cf Plioy, in 
which it IB Htated that nap wa* compoKd 
of tallow and adiei ; tiuit .the oxide o( 
oombiiuii; them wu diacorered bj the 
Quia; but that the Gennan Map waa the 






7 ages before ti 



I iDTentkn 
od aeTeial 
kioda of eaith, logvtber wiUi animal mat- 
ten and the le; ftom aihea, were emplor- 
•d Cw the parpoae <rf' cleanaiog the akin, 
>ad articles of ckxhini;. The idea of com- 



bining' nme of these mtataneee, wfHi lb» 
view of ibnning soap; pmbaUy originated 
inaccidenL 

4 The vegetaUe mIb and animal ftt% 
capaUe of aapanifieation, are vaTf DDinet^ 
one; bttt Ihiiae moat comDHolf tiafiajed 
in the mannfiuAure c^ the aoapa of coe^ 
merce, are olivet, whale-tMl. tallow, taid, 
palm-oil, and ronn ; and Hm alkaliea with 
which these are mart frequently coDitmedl, 
are soda, the ley of ashes, o: 



6. Soda it wmetiniea c^led the M i i m nt 
aftaK, becanse it is ftiimd, in woana parti of 
the world, in the earth. It was known to 
tite andenti, at a very early period, under 
the denominntioo of Nafroii.' it nccived 
thia appeOatioD fhm the lakea of Matr 
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d Tbe josiaf 



rijci 



mXI tiK 



; 1 ^ ■ 

of tthjch h TOi I poCuh, fanoM with it muriate of potaab, 
i&ni^ UK rnna- \ which diflBolTes in the water, while the 

\ soda comhuiw with the tallow and rosin. 

ii nnrdueflT ' Hard mp^ t haofc i c, contains no potash ; 

afcasof pknti [ although this alkali is generally emf^ojed 

s&Kffti. la Spain. ' during the early part of the process of 

if ofccaiaec » ■ making it 

tkejcbsca2ce UX After the addition of the muriate (^ 
bu r^ soia. the hailing and stonriog are continued 
T^ ashes t two or three hooii» when the fire is with- 
vix-A j:n:*w« on the coaacs , drawn, and the oontenls of the cauldron 
Imaati. » ealM fo^ la are ioftred to be at reA When the soap 
aai kf *7 are nxe extm- has eompletriy separated fiom the watery 
sv^> fotpicireu a ae aaac^-tttre cf anp put and extraMona mattery it is laded 



,'t a 
F:xivnr^ 



.T*. 



aa« joera. 



fateaanv: ViC ia 



• 



caoUrona agiin diluted with 



mJtL m added as belbre, and for the 



vwcwm V A^arac^nMM atnxykr.aBdheated. The jMSle having 
It 'TAh* .voniicB ttoe» a^f jviMrCy pnp^ j been brought tb a proper consistence, more 

>iv««t jr v^KTtfw m|^ t^in ww dn i fc w> 
9 ^voifiivftM s ;^ irCcira^ nuacr: tihe 

It Mi{«r ^ SiW tMo xxeWk n a w^ittk 

% h.TCf •^ftwwr 3t«* ,■«*&> aJl«i£ fc» d» 

X «->of ;Hf V^ )*? >«« wig^f^T 



11. TIm chemical part of the process 
bnrmg been ^nt completed, the soap is 
JkMii into amgle wooden boxes, or into 
on^ <v ■«« cemposed of sereial distinct 
^tasMiL which can be remored separately 
!^iGa the wafk after it has become solkl 
MK<«^ to aCand without such support 
TV «np is cm into ban^ of nearly a uni- 
ifw aiww It nwans of a small brass wire. 
1^ Maiinftctnrrrs of soap have eon* 
iK* .«*jv •- «»A*)> »Ai^ >ft«* Vt. I trwJ vnrMH methods of adulterathig this 
^ r'^>*v* AwvN*»n?vik »««w^ «^ aiia articl*. or of adding ingredients which 
•V . v^iw^**. *^ iiwM!w4«»^ K»>wl «» mcwaaip it» weight, without adding to ita 
^v*^ Kv.^m.fcafa.*^eMa.ww¥ow«Ni*- >«^w^ The most common means employ. 
,v .. .-w «^>AiN«C'>****«'*^*****^**''*^^ '^ ** ** purpose ii water, which may 
.11.XV K iu'»ari<sr vhfM w-j^i^ a ww^brai « N^ add<^U in some cases, in considerable , 
^^ . , .1^ * Suantiti<«, without greatly diminishing the 

< ^ <^ % <««v»s ^ ^^ ^>E«'<^ ^ ^'^'^ ! cviwttittoncT of the soapi 
«Mvm» it««; !N%>M<^ «iit\>^H«lMl «tlh the i i:t Thi« liaud may be detected by let- 
,i^W^ Mi«A.<K«^H ; V 1^ w « aMmwu until ting tho ivap lie hr some time exposed to 
\w •v^v ^Nv«i. ^. ^Vw )l la i^m raw^: ' ih<r atmcsphore: the water #ill thus be 
•WMi ^ "-^ ''^^ ^ v« s^' K^«)uy|r tN^" iMwfr ' «^vaponit««d, and its quantity can be known 
«,»« k^v «v A A <«M»t'.:x v^f nlunatl^ i.>f ^ by weighing the soap» after ita loss of the 
^ sNSM^''^ «k^^ * *jktx\{ : t V muriatic mpHhKHis liquid. To prevent evapora- 
4J m^ausw uniting with the ! ti^>n while tlie soap remains on hand, it is 
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said that some dealers keep it in saturated 
8(dution9*iif common salt Another method 
of adulteration is found in the use of pul- 
verized lime, gypsum, or pipe-clay : these 
substances, however, can be easily detected 
by means of a solution in alcohol, which 
precipitates them. 

14. The process of manufacturing soft 
soap, differs but little in its details from 
that described in the preceding paragrapha 
The chief difference consists in omitting 
the use of salt : soft soap, therefore, is com- 
posed of a greater proportion of water, and 
more alkali than is necessary to saturate 
the unctuous matters. Soft soap is made 
by almost every family inXhe country, from 
ashes, grease, and oily matters, reserved 
for the purpose. 

15. The celebrated Marseilles white 
soap, is composed of 

Soda^ 6. 

ouveK)a, ea 

Water, 34. 

Castile soap, of 

Soda, >. 9. 

OUve^jil, 76.5 

Water, with a little coloaring ) ^ak 

matter, ••• • > 

Fine toiletHEXxtps are made with oil of 
almonds, nut-oil, palm-oil, suet, or butter : 
they are either potash or soda soaps, as 
they may be prepared in a solid or pasty 
state. 

16. In the manufacture of white soap, 
the tallow is more carefully purified, and 
no rosiii is used : in other particulars, the 
process differs but little from that employ- 
ed in the production of the common kind. 
Two tons of taUow should yield three tons 
of white soap. In making the same quan- 
tity of common brown or yellow soap, 
twelve hundred weight less is required, on 
aceount of the substitution ot that amount 
of yeUowrosifi 



17. The mottled appearance of acnne 
soaps is caused by dispersing the ley 
through it, towards the close of the opera- 
tion ; or by adding a quantity of sulphate 
of iron, indigo, or the oxide of manganese. 
Castile soap, now manufactured in the 
greatest perfection at Marseilles, in France, 
receives its beautifully marbled appearance 
from the sulphate of iron. 



THE CANDLE-MAKER. 

1. The subject of the candle-maker's 
labours may be defined to be a wick, co- 
vered with tallow, wax, or spermaceti, in 
a cylindrical form, which serves, when 
lighted, for the illumination of objects in 
the absence of the sun. The business of 
candle-making is divided into two branch- 
es: the one is confined to the manufac- 
turing of tallow candles, and the other to 
making those composed of wax or sperma- 
ceti 

2. The process of making candles from 
tallow, as conducted by the tallow-chan- 
dler, needs only a brief description, since it 
differs but little from the method pursued 
by families in the country, with which 
most persons are fiimiliar: the difierence 
is chiefly in the employment of a few con- 
veniences, by which the candles are more 
rapidly multiplied. 

3. The first part of the process consists 
in [M'eparing a wick, to servq as a founda- 
tion. The coarse and slightly twisted jram 
used fiyr this purpose, is sptm in the cotton- 
factories ; and, being wound into balls, is, 
in that form, sold to the tallow-chandlers, 
as well as to individuals who make candles 
for their own consumption. 

4. A sufficient number of threads is 
combined, (6 form a wick of a proper size : 
and, as they are wound from the balls, t^ 
are measured ofl^ and cut to the pre 
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length, by a Bimple oontrivanoe, which 
consists of a narrow board, a wooden pin, 
and the blade of a razor : the pin and razor 
are placed perpendicularly to the board, 
at a distance determined by the length of 
the [Hoposed wick. The wicks are next 
put upon cylindrical rods, about three feet 
kmg; and a great number of these are 
arranged on a long frame. 

5. To obtain the tallow in a proper state 
for use, it is separated from the membranous 
part of the suet, by boiling the latter in an 
iron or copper kettle, and then subjecting 
the cracklings to the action of a press. 
The substance that remains, after the tal- 
low has been expressed, is called greaves, 
which are sometimes applied to fattening 
ducks fbr market: this is especially the 
case in the city of LtHidon. 

6. The tried tallow is prepared for ap- 
plication to the wicks, by heating it to a 
proper temperature : it is then poured into 
a suitable receptacle, where it is kept in 
order either by a moderate fire underneath, 
or by the occasional addition of hot tallow. 

7. The broaches^ as the sticks with their 
wicks are called, are taken up, several at 
a time, either between the fingers or by 
means of a simple instrument denominated 
a rake, and dipped into the tallow: they 
are then returned to the frame, and suffered 
to cod, while successive broaches are treat- 
ed In the nme way. The dipping is re- 
peated until the candles have been thick- 

^ ened to the proper size. 

8. In the preceding plate is represented 
a workman in the act of dipping several 
broaches of candles, suspended on a rake, 
which be holds in his hands. The mode 
of making dipped candles just described, 
k mmre generally practised than any other, 
and in this manner five or nz hundred 
pounds can be made by one band, in a 
single day. In some establishmentsi how* 



ever* a more complicated apparatus is 
used, by which every part of the process 
is greatly expedited. 

9. Mould candles are made very diffisiv 
ently. The moulds consist of a frame ci 
wood, in which are arranged several hol- 
low cylinders, generally made of pewter: 
at the lower extremity of eabh cylinder, is 
a small hole, for the passage of the wick, 
which is introduced by means ci a liook 
on the end of a wire. The cotton is fitst- 
ened at the other end, and placed in a per- 
pendicular situation in the centre €i the 
shafts, by means of a wire, which passes 
through the loops of the wicks. The 
melted tallow, having been poured on the 
top of the wooden frame, descends into 
each mould; and after the candles have 
become sufficiently cold, they are extract- 
ed from the cylinders with a bodkin, which 
is inserted into the loop of the wick. One 
person can thus mould two or three hun- 
dred pounds in a day. 

10. Candles are also made of bees-vrauc 
and spermaceti; but the mode of dieir 
manu&cture differs in no particular from 
that of common mould candles. The Mricks 
for wax-candles are usually made of a 
peculiar kmd of cotton, which groMrs in 
Asiatic Turkey. 

11. Before the wax is apfdied to this 
purpose, the colouring matter is discharged. 
This is effected by bleaching the wax, in 
the following manner: it is first divided 
into flakes, or thin lamin», by poaring it, 
in a melted sltate, through a colander npon 
a cylindrical wheel, which, at the same 
time, is kept revolving, while partiy im- 
mersed in cold water: the wax, having 
been removed from the water, is pladisd 
upon a taUe or floor coveted with sooie 
kind of ckth : here it is occasionally sprin- 
kled with water, until the bleaching haa 
been completed. The paibess occvpiet 
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aeveral' weeks, or even monthst aecordiiig> 
to the state of the weather, that being best 
which is most fiivourable to a rapid evapo- 
ration. 

12. Spermaceti is a substance separated 
from sperm-oil, which is obtained from a 
species of whale, called physeter meKroce- 
phaluSj or gpermaceti cachaloL This oil 
is obtained both from the head and body <^ 
the animal, but that procured from the 
fixiner contains twice the quantity of 
spermacetL 

13L To separate the spermaceti from the 
ml yielded by the body, it is first heated, 
then put into casks, and su^red to stand 
two or three weeks, in order to granulate : 
the oily part is now filtrated throujgfh strain- 
ers; and the remainder, which is called 
foot9^ is again heated, and put into casks : 
after standing several weeks, these are put 
into bags, and submitted to the action of a 
powerful press. The spermaceti, thus ob- 
tained, istnelted and moulded into cakes. 
The cmI thus separated from the spermaceti 
is called spring or fall strained, because it is 
filtered and expressed only during those 
seasons of the year. 

14. The oil from the head of the whale 
is treated like that from the body, in almost 
every particular: the difference consists, 
principally, in omitting the use of the 
strainer, and in the employment of stronger 
bags and a more powerful press. The oil 
obtained fiom the Jtead-matter is called 
pre$9edi since it is separated by the action 
of the press only : it is also denominated 
muUer-§irained^ because the operation m 
perfiirmed in the cold weather. 

15i The spermaceti, having been melted 
and moulded into cakes, is reserved until 
the succeeding summer, when it is cut 
into thin shavings, by means of a large 
shave, similar to the ^poke^have of the 
vli(oelwright% and agam [HresMd as before. 



The oil of this last presdng k called fmtf 
pretsed, and is the 'least valuable kind, 
since a slight degree of odd causes it to 
become thick. The spermaceti obtained 
firom the common spermK>il, and that firom 
the head-matter, are melted together, and 
purified by means of potash-ley. 

16. The sperm-oil, thus freed from the 
spermaceti, is extensively applied in lamps 
as a means of illumination ; and, for many 
purposes, it is &r more convenient than 
tallow. In the country, lard is frequently 
employed instead tji oil, especially by the 
German population. In some European 
and Asiatic countries, vegetable oils supply 
the place of animal fiits, in this application. 

17. The origin of the art of making 
candles, is not known. It is evident, how- 
ever, that the business is comparatively 
modem, since the Greeks and Romans, as 
well as other nations of antiquity, employ- 
ed torches of pine and fir, and lamps sup* 
{died with oil, in the production ci artificial 
light The words in the scriptures, trans- 
lated ccmiUf, imply nothing more nor less 
than a light produced by some kind of oil 
consumed in a lamp. 

18. The lamps in ancient times were 
suspended by a chain or cord from the 
ceiling, or supported on stands and movea- 
ble tables, which were called by the Ro- 
mans lampadaruii or candelabra. Many 
specimens of this utensil are preserved in 
several museums of Europe, and some 
have lately been found in the ruins oTHer- . 
culaneuro. 

19. The Chinese make their candles 
from the tallow obtaiRd firom the seeds 
and capsnles of the tallow-tree. This tree, 
which is produced in great abundance in 
China, is said to. be cultivated in various 
parts oi South Carolina and Georgia. In 
appearance, it resraibles the Lombardy 
po[dar. 
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THE COMB-MAKEK, AND THE BRUSH-MAKER. 



TBB COUB-UAKER. 

1. Thb comb is % well-known iuatru- 
ment, emplojred in cleansing, dressing, and 
confining the hair. It is made of various 



shdl, the horns and hooft of cattle, ivorj, 
txBie, and aeveml kinds oT hud wood. 

2. It ia impoHBiUe tg determine the pe- 
riod of the world at which it wu intro- 
duced, since history and tradition, the 
sources from which we obtain informatkn 
of this nature, are silent with regard to 
iti origin. It ia avideut, however, that 
tiie comb is an instiwnent of ptinaiy ne- 
ceantj ; and hence it tnoBt have been, in- 
vented in the earliest ages. This opbion 
is coofinned bj the fiust, that the ccanb 
has been liequentlj fiwnd in use amongst 
savages, when first visited by civiliied men. 



3. Comba employed in fixing the hair, 
are made of toitoiBe-ahell, or of the horns 
of cattle. The genuine tortoise-Ghell ii 
taken fcom the Uatudo unbricata, or haak'^ 
bill lurlh; but a kind of ^ell, inferior in 
qnality, isobtained from the tetludv earetta, 
or toggerktad turUe. These turtles inha- 
bit the seas of warm and temperate cU- 
mates; but they are eqiecially numeioui 
in the West Indian seas, where ihdl is a 
valuable article of commerce: thai fVom 
SL Duningo is especially esteemed, kg its 
brilliancy a£ shade and ecdonr. 

4 The sboll of the hawk'»4iiU turUe 
was extensively emido^ed for ornamental 
purposBiby the refined nations of antiquity, 
altboa^ we have no account ot ita appli- 
catioa to the manufacture of cconba. Tbt 
Greeks and Homans decorated with it flw 
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doors and piilara of their houses, as weU 
as their heds and other furniture. The 
Egyptians dealt largely with the Romans, 
in this elegant article. 

5. The general length of the hawkVhill 
turtle is about three feet from the bill to 
the 'end of the shell; but it has been 
kQown to measure Rye feet, and to weigh 
five or six hundred pounds : in the Indian 
ocean, especially, specimens of prodigious 
magnitude are satu to have occurred. 

6. The shell employed in the arts grows 
upon the back and feet of the animal : that 
on the back, consists of thirteen lamine, 
or plates, which lap over each other, like 
tiles (m the roof of a house. The plates 
vary in thickness from one-eighth to one- 
fimrth of an inch^ according to the age and 
aze of the turtle. The quantity of mer- 
chantable shell obtained from a single sub- 
ject of the usual size, is about eight pounds, 
which, at the usual price, is worth sixty 
or seventy dollars. 

7. The process of making combs fhxn 
the horns of cattle, is not difficult to be 
understood. The tips and huts are first 
cut off with a saw, and the remaining por- 
tion is also divided longitudinally on one 
side with the same instrument The horns 
are then' soaked fi>r the space of several 
days, and afterwards boiled in oil, to ren- 
der them pliable : they are next spread out 
and pressed between hot iron plates. This 
operation clarifies the horn, and produces 
a l^ate of proper thickness. 

8. After the plates thus produced have 
been cut to the sizes ai the proposed 
combs, and when these have been shaved 
to a suitable thickness with mstrnments 
adapted to the purpose, the teeth are cut 
either with a twinning saw, as represented 
in the preoeding cut, or with a iwinmng 

0L In the former case, the plate 18 ftflten- 1 

11 



ed with a wooden ckanp, by the part which 
is designed to be left for the back <^ the 
comb ; and when twins, or two combs, are 
to be formed from one piece, the other end 
is bent down, so as to render the upper sur^ 
face considerably convex: to this sur&oe 
the tunrming saw is applied by the hand 
of the workman, who makes a number of 
incisions ; which are completed both ways 
with two difierent kinds <^ saws, and the 
end of each tooth is cut from the back of 
the opposite comb with an instrument 
called a plugging awl, 

10. The twinning machine was invent- 
ed about fifteen years ago, by a Mr. Tho- 
mas, of Philadelphia ; but it has been suc- 
cessively improved by several individuals 
since that time. It i^ altogether, an inge- 
nious and useful contrivance. The cutting 
part consists of two chisels^ which are 
made to act on the plate alternately, and 
in a perpendicular direction, each chisel 
cutting one side of two teeth, and severing 
one from the opposite back, at every stroke. 
It is impossible, however, to form a dear 
conception of the manner in which the 
machine operates, except by actual inspec- 
tion. It performs the work with great, 
rapidity, since from one to two hundred 
dozens of combs can be cut in twelve 
hours; whereas, not one-fourth of that 
number can be twinned^ in the old method, 
during the same time. 

11. Afler the teeth have been rcranded 
and Tn other respects brought to the proper 
form with suitable instruments, die combs 
are pdiidied by rubbing them first with the 
dust of a peculiar kind df brick, then by 
applying them to a moving cylinder cover- 
ed with buff leather, charged with rotten- 
stone, ashes, or brick-dust; and finally, hy 
rubbing them with the hand, charged with 
rotten-stone and vinegar. 

. 12.. The combs are next ooloorei 
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stained ; and, as the trartoiseHshe]! is by far 
thebeet and most expensive material for 
this kind of comb, the great object of the 
manufacturer is to produce colours as 
nearly resembling* those of the real shell 
as practicable. This is done in considera- 
ble perfection, in the following manner : 

13. The combs are first dipped in aqua- 
fortis, and then covered with a paste made 
of lime, pearl-ash, and red lead. To pro- 
duce the requisite variety of shades, both 
taste and judgment are necessary in apply- 
ing the composition, and in determining 
the time which it should remain upon the 
combs. To give the combs a still stronger 
resemblance to shell, they are also im- 
mersed for fifteen or twenty minutes in a 
dye of nicaragua. 

14 The combs having been covered 
with oil^they are next heated upon iron 
plates, and brought to the desired shape by 
bending them upon wooden blocks with a 
woollen list The whole process is fmished 
by rubbing off the oil with a silk handker^ 
chiefl 

15. The general process of making i^ell 
combs differs but little firom that which has 
been just described, varying only in a few 
particulars, in compliance with the pecu- 
liar nature of the material. 

16. On account of the great value oi 
sheU^ the workmen are careful to make 
the most of every portion of it: accord- 
i^Sflyt when a piece falls short of the de- 
sired size, it is ralarged by welding^ it 
another of smaller dimensions. The union 
IB effected, by laj^ing the two pieces upon 
each other, and then pressing them toge» 
ther between two plates of hot iron : the 
heat of the iron is prevented from injuring 
tbe riiell, by the interposition of a wet 
linen cloth, and by immersing the whole 
in hot water. In a similar manner, broken 
oomhs are olt^i mended ; and by the same 



method, two pieces of hom can also be 
joined together. 

17. Both bom and shell combs are oiRen 
stamped with figures, and otherwise orna- 
mented with carved work. In the latter 
case, the ornaments are produced, by re- 
moving a part oi the material with a saw 
and graver. The saw employed is not more 
than the twelfth of an inch in width, and 
being listened to a frame, is moved up and 
down, with great rapidity, by means ^the 
foot, while the part of the comb to be cut 
away is applied to the teeth. The ope- 
rator is guided, in the work by a pattern, 
which has b^en struck on paper from an 
engraved plate. 

18. Combs for dressing and cleansing 
the hair, are made of hom, shell, bone^ 
ivory, and wood ; but it is unnecessary to 
be particular in describing the manner in 
vrioAch. every kind c^comb is manufactured : 
we will only add, the teeth of fine ivory 
and bone combs are cut with a buzz, or 
circular saw, which, fastened to a man- 
drel, is moved in a lathe. 



THE BRUSH.MAKEB. 

1. There are few manufiictured articles 
in more general use, than brushes. This 
has arisen from their great utility, and 
the low |»4ces at which they can be pur- 
chased. The productions of the brush- 
maker's labour are denominated variously, 
according to the purposes to which they 
are to be applied. 

2. The operations connected with this 
business are very simple, as there is scarce- 
ly a tool employed which is not familiar to 
every other class of mechanics. Thebrush- 
maker, however, does not mannfiictare 
every part oi the Inrush. He procures his 
wooden stocks and handles from varioua 
sources, but chiefly Snxn the turner; and 
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bcme handles, from the tootb-hrudi handle- 
maker. 

a The first put of the pioceeB which 
may be cooadered as beioa^g particu- 
larly to the brpdi-maker, consists in boring 
the holes for the re^ptbn of the bristles: 
this is done with a 6tt of a proper size, 
' which is kept in motion with a lathe, while 
the wood is brought against it with both 
handa To. enaUe the operator to make 
the holes in the right place, and in the 
proper direction, a pattern is applied to the 
hither side of the stock. 

4 The greater part of the bristles used 
by the brush-makers in the United States, 
are imported from Russia and Germany: 
large quantities,^ however, are obtained 
from Pennsylvania, and some parts of the 
Western State& American bristles are 
worth from thirty to fifty cents per pound, 
a price sufficiently high, one would sup- 
pose, to induce the farmers to preserve 
them, when they butcher their swine: 
were this generally done, a tolerable sup- 
ply of the shorter kinds of bristles might 
be obtained in our own country. 
^ 5. When the bristles come into the 
hands c£ the brush-maker, the long and 
short, and frequently those oi different 
colours, are mixed together. These are 
first assorted, according to colour, and those 
of a whitish hue are afterwards washed with 
potash-ley and soap, to free them from ani- 
mal &t, and then whitened by bleaching 
them with the fumes of brimstone. 

6. The bristles are next combed with a 
row of steel teeth, for the purpose of placing 
them in a parallel direction^ and with a 
view of depriving them of the ekart hair 
which may be intenaixed. The workman, 
immediately after combing a handfiil, a&- 
0ortB it into separate parcels of different 
lengtha This is very readily dxme, by 



polling out the longest bristles from the 
top, until those which remain in the hand 
have been reduced to a certain length, 
which is detenmsed by a gauge marked 
with numbers. At each pulling, the hand* 
ful is reduced in height near half an inch. 

7. The stocks and the bristles having 
been thus prepared, they are next fastened 
together: this is effected, either with wire 
or a compositkn of tar and rosin. The wire 
is used in all cases in which the fibre is 
doubled.; but when the bristles are required 
in their full length, as in sweeping-brushes, 
the adhesive substance is employed. 

6. It is superfluous to enter into detail, 
to show the manner in ^diich the wire and 
composition are applied, in fixing the bris- 
tles, as any person, with an ordinary de- 
gree of observation, can readily compre* 
hend the whole, by examining the different 
kinds of brushes which are met with in 
every well-regulated household. The bris- 
tles, after having been fixed to the stock 
or handle, are trimmed with the shears or 
knife, according as they are required to be 
equal or unequal in length.' 

9. The brush is next handed over to the 
finisher^ who applies to the back of the 
stock a thin veneer of Wood, which securee 
the wire against the oxidizing influence 
of the atmosphere, and gives to the brush 
a finished appearance. The stock, together 
with the veneer, is then brought to the 
desired shape with suitable instruments, 
polished with sand-paper, and covered with 
varnish. 

10. Those brushes which the manafiic- 
turer designs to be ornamented, are sent 
in great quantities to the amamenUr^ who 
applies to them various figures, in gold or 
Dutch lea( japan or bronze, and sometimes 
prints, which have been struck on paper 
from engraved plates. 
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1. A HOCBB in which tnvellera are enter- ! 
tuned IB dencaniiuLted a, tavem, inn, cofiee- 
bouse, hotel, or house of public entertain- 
ment ; and lui indiTidiul who keeps a house 
of thta description, is called an inn-keeper 
or tavern-keeper. Of these establiahmeats 
there are various gmdes, — frcm the log- 
cabin with a single room, to the splendid 
and coounodious edifice with more than a 
hundred chambers. 

2. This business is one of great public 
Dtilitj'; since, bj this mean^ travellers 
obtain neceaaary refi'ediiQeiits and a tem- 
ponuy home, with very tittle bvuble aa 
their part ; and that, in moet cases, for a 
leaaoiable cranpensaticm. This is espe- 
cially the case in the United States, where 
the public houses, taking them together, 



are said to be superior to those of any 
otiter country. 

S, Travellers, in the early ages of the 
world, either carried with them the means 
of sustenance and protection fhan the wea- 
ker, or relied upon the hospitality of stran- 
gers; but, as the intercourse between dif- 
ferent places, for the. purposes of trade, 
increased, houses of public entertainment 
were established, which at first were chiefly 
kept by women. 

4. The people of antiquity, in every age 
and n^itin, whether barbarous or civilized, 
were, however, remarkable for their hos- 
pitality. Wo find this virtue enjoined in 
the Movie writings, aild scriptures gene- 
rally, in the poems of H<»ner, as well aa 
in other dtstinguidied writinfB, which have 
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descended to our times. The heathen na^ 
tions were rendered more observant of the 
rites of hospitality, by the belief, that their 
fobulous gods sometimes appeared on earth 
in human shape ; and the Jews and ancient 
Christians, by the circumstance that Abra- 
ham entertained angels unawares. 

5. On account of the occasional acts of 
violence committed both by the guests and 
master jof the house, it became necessary 
to take some precautions for their mutual 
safety. When, therefore, a stranger ap- 
plied for lodgings, it was customary among 
the Greeks for both to swear by Jupiter 
that they would do each other no harm. 
This ceremony took place while each party 
stood with his foot placed on his own side 
of the threshold ; and a violation of this 
oath by either party, excited against the 
offender the greatest horror. 

6. The Greeks and Romans, in common 
with the peofde of many other nations, 
were in the habit of making arrangements 
with pers(»s at a distance from their 
homes, for a mutual accommodation, when 
either party might be in the vicinity of the 
other. In these agreements, the contract- 
ing parties included their posterity, and de- 
livered to eajch other tokens, which might 
be afterwards exhibited in proof of ancient 
ties of hospitality between the fomilies. 
They swore fidelity to each other by the 
name of Jupiter, Who was sumamed the 
hoi^itable^ because he was supposed to be 
the protector (^strangers, and the avenger 
of their wrongs. 

7. This relation was considered a very 
intimate one, especially by the Romans; 
and, in their language, it was called hag- 
pitnum, or jus koapitU : hence, the guest 
and entertainer were both called hoMiet, 
a word from which host is derived, which 
is employed to designate both the landlord 
and the guest The Roman nobility used to 



build, for the reception of strangers, apar^ 
ments called hospUaHOf on the rigilt and 
left of the main building of their residence. 

8. During the middle ages, also, hospi- 
tality was very commonly practised ; and 
the virtue was not considered one of those 
which might be observed or neglected, at 
pleasure : the practice of it was even en- 
joined by statute, in many countries, as 
a positive duty, which could not be neg- 
lected with impunity. In some cases, tlie 
moveable goods of the inhospitable person 
were confiscated, and his house burned. If 
an individual had not the means of enter- 
taining his guest, he was permitted to 
-steal, in order to obtain the requisite sup- 
ply. 

9. The nobles of Eujrope, during this 
period, were generally distinguished fodr 
their cordial entertainment of strangers, 
and their immediate adherents. Their 
extraottlinary liberality arose, in part, from 
the general customs of the age, and partly 
from a desire to attach to their interests as 
great a number of retainers, as possible, 
with a view to maintain or increase their 
political importance Strangers were also 
entertained at the mcmasteries, which were 
numerous in almost every kingdom of £u^ 
rope. Several of these institutions were 
established in solitary places, with the ex- 
press purpose o>C relieving travellers in 
distress. 

10. It is evident, that the arrangements 
for mutual accommodation, and the hos- 
pitable character of the ancients, were 
unfavourable to the business of keeping 
tavern : but the free intercourse between 
difierent nations, which aro6e from the 
Crusades, and the revival of commerce* 
contributed greatly to the habit of regu- 
krly entertaining strangers for a compen- 
sation, and led to the general establishmer 
of inns. 
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11. These inns, however, were not, at 
first, tibll supported, for the reason, that 
travellers had been so long accustomed to 
seek for lodgings in private houses. In 
Scotland,' inn^ were established by law, 
A. D. 1424; and, to compel travellers to 
resort to them, they were forbidden, under 
a penalty of forty shillings, to use private 
accommodations, where these public houses 
were to be found. 

12. How far legislative enactments have 
been employed. fi>r the establishment of 
inns in other countries, we have not been 
able to learn, as the authorities to which 
we have referred for information on this 
point are silent with regard to it: we 
know, however, that laws have been made 
in almost every part of Europe, as well as 
in the United States, with the view of com- 
pelling the landlord to preserve proper 
order, and to accommodate h s customers 
at reasonable charges. 

19. In the United States, and in all 
other commercial countries, this business 
has become an employment of great im- 
portance, both to the individuals who have 
engaged in it, and to the general commu- 
nity. Within the present century, the 
amount of travelling has greatly increased, 
and the excellence of the public houses 
has advanced in the same ratio. Some of 
these establishments, in the cities and large 
towns, are among the most extensive and 
splendid edifices of the country ; and, in 
every place through which there is much 
travelling, they are usually equal, or supe- 
ri(»v to the private dwellings of the neig^ 
faoorhood. 

14 The business of keeping tavern, 
however, is not always confined to' the pro- 
per object of entertaining travellers, or 
penoDs at some distance from home. A 



public house is frequently the resort of the 
people who live in the immediate vicinity, 
and is often the means of doing much in- 
jury, by increasing dissipation. 

15. In all cases in which ardent spirits 
are proposed to be sold, a license must be 
obtained from the public authorities, for 
which must be paid the sum stipulated by 
law ; but any person is permitted to lodge 
travellers, and to supply them with every 
necessary means of cheer and comfort for 
a compensation, without the formality of a 
legal permission: yet, a license to sell 
liquors is called a tavern-license, because 
most tavern-keepers regard the profits on 
the sale of ardent spirits as one of their 
chief objects. "^ 

16. A public house in- which no strong 
drink is sold, \h called a temperance tavern ; 
and such establishments are becoming com- 
mon : but they are not, at present, so well 
supported as those in which the popular 
appetite is more thoroughly complied with. 
The time, however, may not be far distant, 
when the public sentiment will undergo 
such a salutary change, that tiie tavern- 
keepers generally will find it their best 
policy to relinquish the sale of this poison- 
ous article. 

17. As travellers often apply to the bar 
for ^ something to drink,** merely to remu- 
nerate the landlord for the use of his fire, 
or some little attention, the friends of tem- 
perance would essentially promote their 
cause, by encouraging the practice of piv- 
ing for a glass of water, or sofie trifle of 
this kind : this would increase the number 
of temperance taverns, and, perhaps, be 
the means of preventing many generous 
peojpAe from forming those dissipated habits, 
which are so often attended with ruinous 
results. 
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1. Hdhtuni and fidiiii|f are usually ^<^- 
-^lideted tbe iximary occupations of mtui ; 

-, not because the; were the firet emptor- 
menla in which he engaged, but because 
titey tie tiie chief meona of human sus- 
tenance among savage natioD& 

2. The great and rapid increaae of the 
inferior uumala, and, probably, the dimi- 
aidied feitilitpf of the soil afler the deluge, 
cuuod many branches of the femily of 
aofk to &ffaake tbe arta <^ civilized life, 
especially after the dispersion caused by 
tbe coofimon <^ tmigaes. 

A, Hany of these fimilies, or tribes, 
continued in thi« barbarous stats fot seve- 
ral ages, or until their increase o! Dumbers, 
and the dimiaished quantity of wild game, 
rendered a supply of food from the objects 
rf tbe chase extremely precarious. Neces- 



sity tiien compelled them to leeort to tba 
domeetication of certain animals, and to 
thecultivationof the BoiL But the practice 
of hunting wild animals is not confined 
to the savage state : it is an amusement 
prompted by a propensity inherent in ho- 

an nature. 

4. Tbe earliest historical notice of this 
sport is found in the tenth cbaptw rf Qettfr 
eis, in which Nimrod is styled, "a mi^ty 
hunter betbre the Lord." So great was hW 
prowess in this absorbing pursuit, that' ha 
was proverbially celebrated on this account 
even in the time of Moses. Nimrod la the 
first king of whom we read in history; 
and it is by no means hnprobable, that his 
skill and intrepidity in SQbdumg the wi*^ 
beasts of tbe forest, contributed la^ 
towards elevating him to the regal statj 
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5. Although the spoils of the chase are 
of little consequence to men, after they 
have united in regular communities, in 
which the arts of civilized life are culti- 
vated; yet the propensity to hunt wild 
animals continues^ and- displays itself more 
or less among all classes c^ men. 

6. The reader of English history will 
recollect that WiUiam the Conqueror, who 
began his reign in the year 1066, sig- 
nalized his passion for this amusement, by 
laying waste, and converting into one vast 
hunting-ground, the entire county of Hamp- 
shire, containing; at that time, no less than 
twenty-two populous parishes. Severe laws 
were also enacted, prohibiting the destruc- 
tion of certain kinds of game, except by a 
few persons having specified qualiiicatbns. 
With some modifications, these laws are 
still in force in Great Britain. 

7. In other countries of Europe, also, 
large tracts have been appropriated by the 
kings and nobles to the same object This 
tyrannical monopoly is attempted to be jus- 
tified by the unreasonable pretension, that 
all wild animals belong, of right, to the 
monarch of the country where they roam. 

8. The quadrupeds most hunted in Eu- 
rope, are the stag, the hare, the fox, the 
wolf, and the wild boar. These beasts are 
parsued either on account of their intrinsic 
value, or for sport, or to rid the country of 
their depredations : in some instances, all 
three of these objects may be united. The 
method of capturing or killing the animals 
is various, according to the character and 
objects of the persons engaged in it. 

9. In Asia, the wolf is sometimes hunted 
with the eagle ; but, in Europe, the strong* 
est greyhounds are employed to run him 
down : this task, however, is one of ex- 
treme difficulty, as he can easily run tweo- 
*^ miles upon a stretch, and is besides very 

ining in the means of eluding his pur- 



suers. Chasing the fox on horseback, with 
a pack of hounds, is considered an ani> 
mating and manly sport, both in Europe 
and North America. 

10. The most prominent victim of the 
hunter, in Africa, is the lion. He is usu 
ally sought in anall parties on horseback 
with dogs; but sometimes, when one of 
these formidable animals hA'^been disco- 
vered, the people of the neighbourhood 
assemble and encircle him in a ring, three 
or four miles in circumference : the circle 
is gradually contracted, until the hunters 
have approached sufficiently near to the 
beast, when they dispatch Jiim, usually 
witJi a musket-balL 

11. In the southern parts of Asia, tiger- 
hunting is a favourite amusement Seated 
upon an elephant, trained especially for 
the purpose, the hunter is in comparative 
safety, while he pursues and fires upon the 
tiger until his des^Kiction is ef^ted. 

12. The white bear and the grisly bear 
are the most formidable animab in North 
America ; yet they are industriously huntp 
ed, botji by Indians and white men, on ac- 
count of the value of their flesh and skins. 
Bisons, or, as they are erroneously called, 
bufikloes, are found in great numbers in 
the vast prairies which occur between the 
Mississippi and the Rocky Mountain& 
They are commonly met with in droves, 
which sometimes amount to several thou- 
sands 4k 

13. When the Indian hunters propose to 
destroy these animals, they ride into the 
midst of a heril, and dispatch them with 
repeated wounds ; or, they get a drove be- 
tween themselves and a precipice, and, by 
shouting and yellmg, cause tlie animals to 
crowd each odier off upcm the rocks below. 
In this manner, great numbers are disabled 
and taken at once. The hunters, at other 
times, drive the bisons into inclosures, and 
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then shoot them down at their leisure. 
The hide of this animal is dressed witli 
the hair adhering to it ; and skins in this 
state are used by the savages for beds, and 
by the white people, in wagons, sleighs, 
and stages. 

14. North America, and the northern 
parts of Asia, have been, and, in some 
parts, still are, well stocked with fur-clad 
animals ; and these are the principal ob- 
jects of pursuit, with those who make 
hunting their regular business. Some of 
these animals were common in every part 
of -North America, when this portion of 
the western continent was first visited by 
Europeans; and a trade in peltries, more 
or less extensive, has beencarried on with 
the natives, ever since the first settlement 
of the country. 

15. For the purpose of conducting this 
trade with advantage, a company was 
formed in England, in 1670, by Prince Ru- 
pert and others, to whom a charter was 
granted, securing to them the exclusive 
privilege of trading with the Indians about 
Hudson*8 Bay. Another company was 
formed in 1783-4, called the North- West 
Fur Company. Between these companies, 
there soon arose dissensions and hostilities, 
and many injuries were mutually inflicted 
by the adherents of the parties. Both as- 
sociations, however, were at length united, 
under the title of the Hudson^s Bay Fur 
Company. The Indian trade, on the great 
lakes, and the Upper Mississippi, has long 
been in possession of the North American 
Fur Company, most of the directors of 
which reside in the city of New York. 

16. The companies just mentioned sup- 
ply the Indians with coarse blue, red, and 
fine scarlet cloths, coarse cottons, blankets, 
ribandl, beads, kettles, fire-arms, hatchets, 
knives, ammunition, and other articles 



adapted to the wants of the hunters; re- 
ceiving, in return, the skins c£ the musk- 
rat, beaver, otter, martin, bear, deer, lynx, 
fox, &c. 

17. The intercourse with the Indians is 
managed by agents, called clerks, who 
receive from the company a salary, rang- 
ing from three to eight hundred dollars 
per annum. The merchandise is conveyed 
to the place of trade, in the autumn, by 
the aid of Canadian boatmen and half" 
Indians. The most considerable portion 
of the goods are sold to the Indians on a 
credit, with the understanding that4hey 
are to make payment in the following 
spring ; but, as many neglect this duty, a 
high price is affixed to the articles thus 
intrusted to savage honesty. The clerk 
fiimishes the debtor with a trap having his 
own name stamped upon it, to show that 
the hunter has pledged every thing which 
may be caught in it. 

18. Each clerk is supplied with four 
labourers, and an interpreter; the latter 
attends to the store in-the absence of the 
clerk, or watches the debtors in the Indian 
camp, lest they again sell the produce of 
their winter's laboura The peltries, when 
obtained, are sent to the general agent of 
the company. 

19. The fur trade is also prosecuted, to 
some extent, by a class of men in Missouri, 
who proceed from the city of St Lbuis, in 
bodies comprising from fifly to two hlm- 
dred individuala Afler having ascended 
the Missouri river, or some of its branches, 
and, perhaps, after having passed the Rocky 
Mountains, they separate, and pursue the 
different animals on their own individual 
accQunt, either alone or in small partie& 
The Indians regard these men as intruders 
on their territories; and, when a favour- 
able opportunity is presented, they frc" 
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quently surprise and murder the wander- 
ing hunCers, and retain possession of their 
property. 

20. in consequence of the unremitted 
war&re which has, for a long time, been 
carried on against the wild animals of 
North America, their number has been 

, greatly diminished; and, in many parts, 
almost every species of the larger quadru- 
peds and the fur-clad animals has been 
exterminated. Even on the Mississippi, 
and the. great lakes, the latter description 
of animals has been so much reduced in 
num]|^r, that the trade in peltries, in those 
parts, has become of little value. Another 
half century will, probably, nearly termi- 
nate the trade, in every part of North 
America. 

21. The fur trade was prosecuted with 
considerable success, during the latter part 
of the last century, principally by the Eng- 
lish, on the north-west coast of America, 
and the adjacent islands. The peltries 
obtained by these enterprising traders, 
were carried directly to China. The trade 
was interrupted for a while by the Span- 
iards, who laid claim to those regions, and 
seized the British traders engaged there, 
together with the property in their pos- 
session. This affitir, however, was after- 
wards amicably adjusted by the Spanish 
and English governments ; and the whole 
trade, from California north, and to China, 
wafr opened to the latter. 

22. The fur trade, in those parts, is now 
chiefly in the hands of the Russian Com- 
pany in America, which has a capital of a 
million of dollars engaged in the business. 
Most of the persons owning the stock are 
merchants, residing at Irkutsk, a town of 



Siberia, which is the centre of the fur trade 
of that country. The skins obtained in 
Russian America are chiefly paocnred from 
the sea-otter, and several tspecies of seal, 
together with those from foxes, of a blue, 
black, and gray colour, which are brought 
from the interior. Parties of Russian 
hunters have already passed the Rocky 
IVlountains, and interfered with the trade 
of the Hudson's Bay Company. The fur 
trade of Siberia is chiefly carried on with 
China. 

23. The chief objects of the hunters in 
Siberia, are tlie black fox, the sable, the 
ermine, the squirrel, the beaver, and the 
lynx. In the region near the Frozen 
Ocean, are also caught blue and white 
foxes. Siberia is the place of banishment 
for the Russian empire; and the exiles 
were formerly required to pay to the go- 
vernment an annual tribute of a certain 
number of sable-skins. The conquered 
tribes in Siberia, were also compelled to 
pay their taxes in the skins of the fox and 
sable; but now, those of less value, or 
money, are frequently substituted. 

24. Although the skins of beasts were 
the first means employed to clothe the 
human body, yet it does not appear that 
tiie Greeks and Romans, and the other 
refined nations of antiquity, ever made use 
of furs for this purpose. The custom of 
wearingHhem, originated in those regions 
where Uie fur-clad animals were numerous, 
and where tlie severity o^ the ^climate 
required this species of clothing. The use 
of furs was introduced into the southern 
parts of Europe by the Goths, Vandals, 
Huns, and other barbarous nations, which 
overran the Roman empire. 
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1. AiTHOVaB permiBsion was given hy 
the Deity, immediately after the flood, to 
employ for human sustenance " every mo- 
^ ving' thing that liveth," yet it is not proba- 

., ble, that fishes were used ae food, to any 

consitlerable extent, for several centuries 
ftftcrwards. It is stated by PlnlaTch, that 
the Syrians and Greeks, in very ancient 
times, abetabed from fish. Myelaus, one 
of Homer's heroes, coinpUinB, on a certain 
occasion, that bis companums had been re- 
duced by hunger to the neccsuty of eating 
fish ; and there ia no mention in Homer, 
that tbe Greckns, at any time, used this 
fbod at tbe siege of Troy, although, for the 
ten years during which that contest was 
carrieAb, their camp was on the sea-shore. 

•L Hoses, the Jewish lawgiver, is very 
explicit in designating the land animala 



which might be used by the Israelites aa 
fbod ; but he imposes no restrictions, with 
regard to the animals which inhabit the 
waters. . We leam, however, from the 
twelfth chapter of Numbers, that tbe chiS 
dren oi Israel, while journeying to^^ 
land of Canaan, "remembered t' 
which they dideut," in Egyp 

3. This is Ihe earliest noti 
of the actual use of that clara of animala 
Rir>fix)d ; although it is probable, that they 
had been applied to (his purpcee, in Egypt, 
six or seven hundred years before that 
period, or soon aAer the settlement of thia 
country by the descendants of Hsm. 

4. For a long time before the advent rf 
Our Saviour, fishing had been' a regnl- 
business, even >*n Judea; and from U 
class of men who followed this occupitio 



03 



TH£ FISH£RMAN. 



he chose several of his apostles. At the 
time just mentioned, fish had become a 
common article of diet, in all parts of the 
world subject to the Roman power, and 
probably in almost all other countries. 

5. The methods of catching fish, pur- 
sued in ancient times, were similar to 
those of the present day , for then, as now, 
they were caught with a hook, with a 
spear, and with a seine or net, according- 
to the character of the animal, and the 
nature of the fishing station. But the 
great improvements in navigation, made 
since the twelfth century, have given mo- 
decn fishermen the command of the Atlan- 
tic and Pacific Oceans, and, consequently, 
a knowledge of many species of fish which 
were formerly unknown. 

6. According to Linneus, the great na- 
turalist, about fimr hundred species of fish 
have come to our knowledge ; and he esti- 
mates that those which remain unknown 
are probably still more numerous. Not- 
withstanding this great variety, the chief 
attention of fishermen is confined to a few 
kinds, which are the most easily caught^ 
and which are the most valuable when 
taken. 

7. Every place which contains many in- 
Jliyabitants, and which is located in the vici- 

'^ity of waters' well stored with fish, is 
with these animals by men who 




m^^^Bshing a business: still, these fish- 
enes TRay be considered local in their be- 
nefits, and perhaps do not require particu- 
lar notice in this article. We will only 
remark,'therefbre, that, in large cities, fresh 
fish are sold ejther in a fish-market, or are 
hawked about the streeta The wives of 
the fishermen are very often employed in 
selling the fish caught by their husbands. 
The fisheries which are of the greatest 
consequence, in general commerce, are 



those which relate to herring, mackerel, 
salmon, seal, and whale. 

8. Herring Fishery. — ^Hiere are seve- 
ral species of herring ; but, of these, fi>or 
kinds only are cS much importance, viz. 
the common herring, the shad, the hard 
head, and the alewife ; of which, the first 
is the most valuable, being by far the mos^ 
numerous, and being, also, better adapted 
than the others for preservation. 

9. The winter residence of the oxnmon 
herring is within the arctic circle, whence 
it emigrates, in the spring, to more south- 
ern portions of the globe, fin* the purpose 
of depositing its spawn. The first body 
of these migratory animals, appears on the 
coasts both of Europe and America, in 
April, or about the first of May ; but these 
are only the precursors <^ the grand shoals, 
which arrive in a few weeks afterwarda 

10. Their first approach is indicated by 
the great number of birds of prey, which 
follow tnem in their course : but when the 
main body appears, the number is so great 
that they alter the appearance of the ocean 
itself. In this last and principal migratmn, 
the shoals are five or six miles in length, 
and three or four in breadth, and beforo 
each of these columns the water is driven 
in a kind of ripple : sometimes, the fish 
sink together ten or fifteen minutes, and 
then rise again to the sur&ce, when they 
reflect, in clear weather, the rays of the 
sun, in a variety of splendid coloursL 

11. These fish proceed as far sooth as 
France, on the coasts of Europe, and as 
far as Georgia, in America, supplying every 
bay, creek, and river, which opens into the 
Atlantic. Having deposited their spawn, 
generally in the inland waters, they return 
to their head-quarters in the arctic ocean, 
and recruit their emaciated boffes for 
another migration in the following spring. 
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12. In a few weeks, Uie young ones are 
hatched by the genial heat of the sun ; and, 
as they are not &und in southern waters in 
the winter, it is evident that they proceed 
northward in the fall, to their paternal 
haunts under the ice, and thus repair the 
vast destruction of their race, which had 
been caused by men, fowl, and fish, in the 
previous season. 

13. These fish are caught in nearly 
every river, from Maine to Georgia, which 
has a free communication with the Atlan- 
tic; but the most extensive fisheries are 
on the Hudson and Delaware rivers, and on 
those which flow into tlie Chesapeake bay. 

14. The instrument employed in catch- 
ing these fish is called a seine, which is a 
species of net, sometimes in length several 
hundred fathoms, and of a width suiting 
the depth of tlie water in which it is to be 
used. Both edges of the net- work are 
festened each to a rope ; and, to cause the 
seine to spread laterally in the water, pieces 
of lead are &stened to one side, and pieces 
of cork to the other. 

15. In spreading the seine in the water, 
one end is retained on land by a number 
of^ persons, while the rest of it is strung 
along from a boat, which is rowed in the 
direction from the shore. The seine having 
been thus extended, the further end is 
brought round, in a sweeping manner, to~ 
the shore; and the fish that may be in- 
cluded are taken into the bgats with a 
scoop-net, or are hauled out upon the shore. 
In this way, two or three hundred thou- 
sands are sometimes taken at a single 
haul. This fish dies immediately afler 
having been taken from the water : hence 
the common expression, *^Ab dead as a 
herring." 

16. The herrings are sold, as soon as 
caught, to people who Qome to the fish- 
ing stations to procure them ; or, in case 



an immediate sale cannot be effected, they 
are cured with salt, Aid afterwards smoked, 
or continued in brine. In the Southern 
] States, the herring is generally thought to 
be sujierior to any other fish, for the purpose 
of salting down ; although the shad, and 
^me others, are preferred while fresh. 

17. The importance of this fishery m 
superior to that of any other; since the 
benefits resulting from it are more general- 
ly diffused. The ancients, however, do not 
appear to have had any knowledge of this 
valuable fish. It was first brought into no- 
tice by the Dutch, who are said to have 
commenced the herring fishery on the 
coasts of Scotland, in tiie year 1164, and 
to have retained almost exclusive posses- 
sion of it, until tlie beginning of the present 
century. 

18. The shad is a species of herring, 
which inhabits the sea near um mouths 
of rivers, ascending them in the spring, to 
deposit* its spawn. , It is caught in all the 
rivers terminating on our Atlantic coasts, 
as well as in some of the rivers of the 
North of Europe. This fish is captured 
in the same manner, and often at the same 
time, with the common herring. It is 
highly esteemed in a fresh state ; although 
it is not so good when salted, as the her- 
ring and some other kinds of fish. 

19. Mackerel Fishery, — ^The commcm 
mackerel is a migratory fish,** like the her- 
ring, and ranks next to that tribe of fishes 
in regard to numbers, and perhaps in gene- 
ral utility. Its place of retirement in the 
winter, is not positively known ; but it is 
supposed by some, to be far north of the 
arctic circle ; and by others, to be in some 
part of the Atlantic farther south. Shoals 
of this fish appear on the coasts both of 
Europe and America, in the summer sea- 
son. Of this fish there are twenty-^ 
species. 
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20. The mode of catching the mackerel, 
18 either with a net^or with hooks and 
linea The latter method succeeds best, 
when the boat or vessel is driven forward 
by a gentle breeze ; and, in this case, a bit 
€^ red cloth, or a painted feather, is usu- 
ally employed as a bait Several hooks 
are fastenai to a single line, and the fish 
bite 80 readily, that the fishermen occa- 
sionally take one on each hook at a 
haid. The mackerel are cured in the 
usual manner, and packed in barrels, to be 
sold to dealers. 

21. This fish was well known to the 
ancients, as one of its places of resort, in 
the summer, was the Mediterranean sea. 
It was highly esteemed by the Romans, for 
the reason, that it was the best fish for 
making their sdrum, a kind of pickle or 
sauce nmch esteemed by this luxurious 
people; A 

SKJ. Salmon Fishery. — ^The salmon is a 
celebrated fish, belonging to the trout ge- 
nua It inhabits the seas on the European 
coasts, from Spitzbergen to Western 
France ; and, on the western shore of the 
Atlantic, it is found from Greenland to the 
Hudson river. It also abounds on both 
coasts of the North Pacific Ocean. The 
length of full-grown salmon, is from four 
to six feet; and their weight, from ten to 
fifteen pounds. 

23. As sootr as the ice has left the rivers, 
the salmon begin to ascend them, for the 
purpose of depositing their spawn. It has 
been ascertamed, that these fish retain a 
remarkable attachment to the river which 
gave them birth ; and, having once depo- 
sited their spawn, they ever afterwards 
choose the same spot for their annual 
deposits. This latter fact has been estab- 
li^ed by a curious Frenchman, who, fasten- 
ing a ring to the posterior fin of several 
salmon, and then setting them at liberty, 



found that some o^ them made their ap- ^ 
pearance at the same place three succes- 
sive seasons, bearing with them tiiis dis- 
tinguishing mark. 

24. In ascending the rivers, these fish 
usually proceed together in great numbers, 
mostly swimming in the middle of the 
stream ; and, being very timid, a sudden 
noise, or even a floating piece of timber, 
will sometimes turn them fVom their course, 
and send them back to the sea ; but having 
advanced a while, they assume a deter- 
mined resolution, overcoming rapids and 
leaping over falls twelve or fifteen feet 
in perpendicular height 

25. Salmon are caught chiefly with 
seines, and sometimes seven or eight hun- 
dred are captured at a single haul; but, 
from fifty to one hundred is the most usual 
number, even in a favourable season. 
They are also taken in weirs, which are 
inclosures so constructed that they admit 
the ingress, but not the regress, of the fish. 

26. The salmon fisheries are numerous 
in Great Britain and Ireland, as well as in . 
most of the northern countries of Europe. 
In the United Slates, the most valuable 
fisheries of this kind are on the rivers in 
Maine, whence the towns and cities farther 
south are principally supplied with these 
fish, in a fresh condition. They are pre- 
^rved in ice, while on their way to mar- 
ket In the cured state, the salmon is 
highly esteemed, although it is not easily 
digested. 

27. Cod FwAery.— There are several 
species of cod-fish, or gadus ; but the most 
important and interesting of the class, 
is the common cod. These fish are found 
ui great abundance on the south and west 
coasts of Iceland, on the coasts of Norway, 
off the Orkney and Western Isles, and in 
the Baltic sea. Farther souths they gra- ' 
dually dimmish in numbers ; and entirely 
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diflappear, some distance from the Straits 
of Gibraltar. 

28L But the great rendezvous of cod-fish 
is on the coasts of Labrador, the banks of 
Newfeundland, Cape Breton, and Nova 
Scotia. They are invited to these situa- 
tions by the abundance of small fish, worms, 
and o^er marine animals of the crusta- 
ceous'and testaceous kinds, on which they 
feed. The fishermen resort, in the great- 
est numbers, to the banks, which stretch 
along the eastern coasts of Newfoundland 
about four hundred and fifly miles. The 
water on these banks varies from twenty 
to fifty fiithoms in depth. 

29. By negociations with Great Britain, 
the Frencli, Dutch, Spanish, and Ameri- 
cans, have acquired the right to catch and 
core fish, both on the Grand Banks and 
several other places on the coasts of the 
English poasessionsjn North America, l^he 
nnmber of vessels employed on the seve- 
ral fishing stations, during each successive 
season, amounts to six or seven thousand, 
each measuring fiK>m forty to one hundred 
and twenty tons, and carrying eight or ten 
men. 

30. The fishing on the Grand Banks 
commences in April, and continues until 
about the first of August Here, the fish 
are caught exclusively with hooks, which 
are usually baited with a small fish called 
the capelin, as well as with herring, clamss, 
and the gills of the cod itself: but this fish 
is not very particular in its choice of bait, 
biting greedily at almost any kind which 
may be presented. An expert fislierman 
will frequently catch from one to three 
hundred cod in a single day. 

81. As soon as the fish have been caught, 
their heads are cut cff, and their entrails 
taken out: they are then salted away in 
bolk, in the hM ; and, after ihaving lain 
three or hat days to drnio, they are taken 



to another part of the veesd, and again 
salted in the same Inanner. The fisher* 
men from New-England, however, give 
them but one salting while on the fishing 
station ; but, as soon as a cargo has been 
obtained, it is carried home, where "con- 
veniences have been prepared for curing 
the fish, to greater advantage. By -pursu* 
ing this plan, two or three tripe are made 
during the season. Some of the fi^ are 
injurcKl before they are taken from the ves- 
sel; and these form an inforior quality, 
called Jamaica JLsh, because such are 
generally sold in that island, for the use 
of the slaves. 

32. The fish which are caught on the 
coasts of Labrador, at the entrance of Hud- 
son's Bay, in the Straits of Belleisle, and 
on fishing stations of similar advantages, 
are cured on the ^lore. They are first 
slightly salted, and then dried in the sun^ 
either on the rocks, or tm ecxScA^ erected 
for the purpose. In these coast fisheries, 
the operations commence in June, and con- 
tinue until some time in August The cod 
are caught in large seines, as well as with 
hook and line. 

33. Seal Fishery, — ^There are several 
species of the seal ; but the kind which is 
most numerous, and most important in a 
commercial view, is the common seal. It 
is found cm the sea-coasts tbfoughout the 
world, but in the greatest numbers in very 
cold climates, wh^^re it fiimishe^ the rude 
inhabitants with nisarly all their necessap 
ries and luxuries. 

34. The animal is valuable to the civili- 
zed world, on account of its skin and oiL 
The oil is pure, and is adapted to all the 
purposes to which that firom the whale is 
api^ied. In the spring of the year, the 
seals are very fot; and, at that time, even 
small ones will yield four or five gallon 

otL The leather manufactured firoa 
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skioBy 18 employed in trunk-making, •sad- 
dlery, and in making boots and shoes. 

95. Since the whale fishery lias declined 
in productiyeness in the northern seas, 
tealing has arisen in importance; and ac- 
cordingly, vessels are now frequently fitted 
out fi>r this purpose, both in Europe and 
America; whereas, a few years since, it 
was regarded only as a part of the objects 
of a whaling voyage. 

36. Our countrymen of New-England 
have .particularly distinguished themselves 
in this iHranch of business ; and the part of 
the globe which they have found to be the 
most jfavourable to their objects, has been 
the islands in the Antarctic ocean. A 
sealing voyage to that quarter oflen occu- 
pies three years, during which time the 
hunters are exposed to great hardships, 
being oflen left in small detachments on 
desolate islands, for the purpose of pursu- 
ing the animals to greater advantage. 

37. The besttime for sealing in the Arc- 
tic ocean, is in March and ^ril, when the 
seals are often met with in droves of seve- 
ral thousands on the ice, which is either 
fixed, or floating in large pieces. When 
the sealers meet with one of these droves, 
they attack the animals with clubs, and 
stun them by a single blow on the nose. 
After all thaKcan be reached, have been 
disabled in this way, the skin and blubber 
are taken ofi^ together. 

38. This operation is called inching, 
and is sometimes a horrible business ; since 
some of the seals, being merely stunned, 
occasionally recover, and, in their denuded 
state, often make battle, and even leap into 
the water, and swim off. The skins, with 
the blubber attached to them, are packed 
away in the bold ; and, in case the vessel 
is to return home soon, they are suffered 
to remain there, until she arrive in port: 
iu/4 when this is not expected, the ekins, 



as soon as convenient, are separated from 
the blubber, and the latter is pot into easka 
There are other methods of capturing the 
seal; but it is, perhaps, not necessary to 
enter into further details. 

39. Whale Fishery.— There are hve 
species of the whale, of which the Battma 
PhysaliSf or razor-back, is the largest 
When full grown, it is supposed' to be 
about one hundred' feet in length, and 
thirty or thirty-five feet in circumfer^ice. 
It is so poweiful an animal, that it is ex- 
tremely difficult to capture it; and, when 
captured, it yields but little <h1 and whale- 
bone. The species to which whalers direct 
their attention, is denominated the MystC' 
cetiu, or the right whale. 

40. The mystecetus is found, in the 
greatest numbers, in the Greenland seas, 
about the island of Spitzbergen, in'Davis* 
Straits, in Hudson's and Baffin's Bays, and 
in the northern parts of the Pacific Ocean. 
It isiilso found in the Antarctic Ocean, 
and along the coasts oi Africa and South 
America, and occasionally on the coasts <^ 
the United Statea 

41. Each vessel engaged m this fishery, 
-is generally fitted out by several individu- 
als, who receive, of the return cargo of oil 
and whale-b(»ie, in proportion to the amount 
which they have contributed to the com- 
mon stock, after tlie men have received 
their proportion of it Should the voyage 
prove altogether unsuccessful, which sel- 
dom happens, the owners lose the amount 
of the outfit, and the captain and bands 
their time. 

42. The whalers commence operations 
in the northern latitudes, in the month of 
May ; but the whales are most plentifiil in 
June, when they are met with between 
the latitudes 75^ and 80^, in almost every 
variety of situation ; sometimes in the open 
seas, at othen in the loose ice, or at tbm 
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edges of the fields and floes^ which are 
near the main, impervious body of iceT 

43. On the fishing station^ the boats are 
kept idways ready for instant service, being 
suspended from davits or cranes by the 
sides of the ship, and being furnished with 
a lance and a harpoon, to the latter of 
which is attached about one hundred and 
twenty fathoms of strong but flexible rope. 
When the weather and situation are fa- 
vourable, the crow's-nest^ which is a station 
at the mast-head, is occupied by some per- 
son with a telescope. 

44. The moment a whale is discovered, 
notice is given to the watch below, who 
instantly man one or two boats, and row 
with swiftness to the place. Sometimes, a 
boat is kept manned and afloat near the 
sbipi that no time may be lost in making 
ready ; or, two ix three are sent out on ike 
look-autf having every thing ready finr the 
attack. 

45. The whale being veiy timid and 
cautious, the men endeavour to approach 
him unperceived, and strike him with the 
harpoon, before he is aware of their pre- 
sence. Sometimes, however, he perceives 
thehr approach, and dives into the water, 
to avoid them; but, being compelled to 
come again to the surface to breathe, or, 
as it is termed, to Mote, they make another 
efibrt to harpoon him. In this way, the 
whalers often pursue him for a considera^ 
ble time, and firequently without final suc- 
cess. The animal, when unmolested, re- 
mains about two minutes on the sur&ce, 
during which time he blows eight or nine 
times, and then descends for five or ten 
minutes, and often, while feeding, for fif- 
tee^or twenty. 

4a When the whale has been struck, 

he generally dives towards the bottom of 

the sea, either perp^idicularly or oUiquely, 

where he remains aboat thirty minutes^ 

13 



and kMnetimes nearly ao hour. Tne har- 
poon has, near its point, two barbs or with- 
ers, which cause it to remain fiuBt in the 
integuments under the skin ; and the lope 
attached to it, is coiled in the bow of the 
boat, in such a way that it runs out without 
interruption. When more line is wanted* 
it is made known to the other hoats by the 
elevation of an oar. Should the rope prove 
too short for the great descent of the whale* 
it becomes necessary to sever it fiom the 
boat, lest the latter be drawn under water : 
for this emergency, the harpooner standa 
ready with a knife. 

47. When the whale reappears, the 
assisting boats make for the place with 
their greatest speed, and, if poesihley each 
harpooner plunges his weapon into the 
back of the creature. On convenient oc- 
casions, he is also plied with lances, which 
are tlirust into his vitals. At length, over- 
come with woonds, and exhausted by the 
loss ci blood, his approaching dissidutioii is 
indicated by a discharge of blood from his 
Uow-holeB^ and sometimes by a convulsive 
struggle, in which his tail, raised, whirled* 
and jerked in the air, resounds to the dis- 
tance of several milea The whale having 
been thus conquered, and deprived of life, 
the captors express their joy with loud 
huzzas, and communicate the informatkn 
to the ship by striking their flag. 

48. A position near a large field of solid 
ice is very advantageous, because a whale 
diving under it is obliged to return agai^ 
to blow; and this circumstance gives op* 
portunity to make nponliim several attaekn 
Ckse fields of drift ice present great diffi- 
culties^ since the boats cannot always paM 
throngh them, with sofficimt celerity : ia 
that case, the men sometimes travd over 
the ice, leaping firom one piece to anotiier, 
and carrying with them lances and har- 
poons^ with which they pierce the anima 
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as often as possible. If they succeed in 
thus killing him, they drag him hack under 
the ice, with the fiist line. 

49. The whale, having heen towed to 
the ship, and secured alongside, is raised 
a little hy means of powerful blocks, or 
tackle. The harpooners, with spurs fast- 
ened to the bottom of their feet, to prevent 
them from slipping, descend upon the huge 
body, and, with spades and knives adapted 
to this particular purpose, cut the blubber 
into oblong pieces, which are peeled oflT, 
and hoisted upon deck with the speck- 
tackle. These long strips are then cut into 
chunks, which are immediately packed 
away in the hold. After the animal has 
been thus successfully flenched, and the 
whale-bone taken out, the carcase is dis- 
missed to the sharks, bears, and birds of 
prey. 

50. The blubber is somewhat similar, 
in consistence, to the &t which surrounds 
the body of the hog, although not quite 
so solid. In young whales, its colour is 
yellowish white ; and, in old ones, yellow 
or red. Its thickness varies in different 
parts, and in different individuals, from 
ei^t to twenty inches. The weight of 
a whale sixty feet in length, is about seven- 
ty tons, of which the blubber weighs about 
thirty tona 

51. The whale-bone is situated in the 
mouth. About three hundred lamine, or 
Uades, grow parallel to each other on either 
side of the upper jaw, being about half an 
inch thick, and tea or twelve inches wide, 
where they are united by the gum. As 
the whale grows old, they increase in 
length, and appitiach fh)m each side to 
the roof of the mouth. The whale, while 
feeding, swims with his mouth wide open, 
which admits a great quantity of water 
containing insects, or small fish, on which 

Mff Mrhgigtm The whaJe-booe acts as a 



filter, or strainer, in retaining the little 
animals, while the water passes off at the 
comers of the mouth. 

52. Before the whalers leave the fishing 
station, they cut the blubber into small 
pieces, and put it into close casks. Some- 
times, however, when the ship has been 
very successful, there is a deficiency of 
casks: in that case, it is slightly saltedf 
and packed away in the hold; But as the 
ship must necessarily pass through a warm- 
er climate, on her voyage homeward, the 
blubber, while packed in this manner, is 
liable to melt and be wasted, unless the 
weather should prove uncommonly cooL 
' 53. When the vessel has arrived in port, 
the blubber is found to be melted. To 
separate the oil from the fritterSf or fenks^ 
as the integuments and other iropuritieft 
are called, the contents of the casks are 
poured into copper boilers, and heated: 
the heat causes a part of the latter to sink 
to the bottom, and the former is drawn off 
into coolers, where other extraneous mat- 
ters settle. The pure or fine oil is then 
drawn ofi^ for sale. An inferior quality of 
oil,* called hroum oil, is obtained from the 
dregs of the blubber. 

54. The spermaceti cachalot, or Physe^ 
ier MacrocephaluSj is an animal belonging 
to the norwal genus, although it is gene- 
rally denominated the spermaceti whale. 
It is found in the greatest abundance in 
the Pacific Ocean, where it is sought by 
American, and other whalers, for the sake 
of the oil and spermaceti. This animal is 
gregarious, and is often met with in herds 
containing more than two hundred indi- 
viduals. 

55. Whenever a number of the cafha^ 
lot are seen, several boats, manned each 
with six men, provided with harpoons and 
lances, proceed in pursuit; and, if possible, 
each boat strikes or fiistens to a distinct 
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animal, which, in most cases, is overcome | 
without much difficulty. "Being towed to 
the ship, it is deprived of its blubber, and 
the matter contained in the head, which 
consists of spermaceti combined with -a 
small proportion of oil. The ofl^ reduced 
from the blubber, 4fpoii after it has been 
taken on board, hi 'ti^ works,*' with which 
every ship engaged in this fishery is pro- 
vided. 

56. About three tons of oil are oKUfflonly 
obtained from a large cachalot of this spe- 
cies, and from one to two tons from a snudl 
one, besides the head-matter. The^nan- 
ner in which these two products are treat- 
ed, when brought into port, has been de- 
scribed in the article on candle-making. 

57. The Biscfjiyans were the first p€»|»le 
who prosecuted the whale fishery, as a 
commercial pursuit In the twelfth, thir- 
teenth, and fourteenth centuries, they car- 
ried on this business to a considerable 
extent; but the whales taken by them 
were not so large as those which have 
since been captured in the polar seas. At 
length, the whales ^ceased to visit the Bay 
of Biscay, and the fisheiy m that quarter 
was of course terminated. 

58. The voyages of the English and 
Dutch to the Northern Ocean, in search 
of a passage to India, led to the discovery 
of tl^ principal haunts of the whale, and 
induced individuals in those nations to fit 
out vessels to pursue these animals in the 
Northern latitudes, the harpooners and 
part of the crews being Biscayans. The 
whales were found in the greatest abun- 
dance, about the island of Spitzbergen, and 
were, at first, so easily captured, that extra 
vessels were sent out in ballast, to assist 
in bringing home the oil and whalebone ; 
but the whales, retiring to the centre of 
the ocean, and to the other side, to the 



Greenland seas^ bo(xi became scarce about 
that island. 

59. The whale fishery was revived, as 
above stated, nbqiit the begmning of the 
seventeenth cehtuiy ; and, .with the Dutch, 
it was in the mast floudshing condition in 
1660, when it emi^ed about two hundred 
and sixty ships, and fimrteen thousand 
m^i. The wars at the «nd of the ei^ 
teenth, and the beginning of the nineteenth 
centuries, extending their baleful influence 
to almost every part of the ocean, annihi- 
lated this bnncli of bonness, among the 
Dutch ; and, in 1808, qbIj a smgle whale- 
ship sailed from Holland. 

60. Tbe K n gli*^ whale fishery was, at 
first, carried on by ooiapanies enjoying 
exclusive privileges; but the pursuit was 
attended with little success. In 1732, 
Parliament decreed a bounty of twenty 
shillings per ton, on every whaler messur- 
ing more than two hundred tons; and, al- 
though this bounty was increased in 1749 
to forty shillings, yet the English whale 
fishery has never been very flourishing. 

61. The whale fishery has been carried 
on with greater success from the United 
States, than from any other country. It 
was begun by the colonists, on their own 
shores, at a very early period; but the 
whales having abandoned the coasts of 
North America, these hardy navigators 
pursued them into the northern and south- 
ern oceana 

62. The number of American vessels 
now employed in pursuit c^the spermaceti 
cachalot, and the mystecetus, amounts to 
about four hundred, em^doying ten thou- 
sand men. The inhabitants o£ the island 
of Nantucket, and of the town of New- 
Bedford, are more extensively engaged in 
these fisheries than the people of any other 
parts of the United States. 
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1. Tri eariieet Dotica tb have ti the 
coiutnictian of a tmilding to float oa water, 
■8 that which relate* to Noah's Arb. This 
vna the largest vessel that has ever been 
bnilt, and the circnniBtance proves that the 
uta, at that eaxlj period, bad been hronght 
to coiuiderable perfection : yet, as several 
centaiiea bad elapsed, after tfie flood, before 
tiie descendants of Noah bad much occasion 
fl>r floating vesMla, the art oFconstructiDg 
Ihem seeroB to have been raeaanTablj loet 

Z. Early records, which perhaps are 
worthy of credit, state that the Egyptians 
first baversed the river Nile uprai rafts, 
then in the canoe ; and that, lo these i 
ceeded the hoot, hcilt with joist, ftstened 
together with wooden pins, and rendered 
water-Hgbt by interpoeing the leaves of 
the papyrus. To this beat was, at length. 



added a mast of acaathus^ and a sail of 
papyrus; but, being prejudiced against 
the sea, because it swallowed up tlieir 
ncied river, which they were accustomed 
to worship as a god, they never attempted 
lo construct veseels adapted to niaruie 
navigation. 

& The PbiEnicians, a nation nearly as 
ancient as the Egyptian, being situated 
directly on the sea, without the advantages 
of a noble river, were compelled to provide 
means for sailing on a wider expanse of 
water. It is said, however, that they finit 
traversed the Mediterianeon, and even 
visited distant islands, with no better means 
of conveyance than a raft of timber. This 
is rendered somewhat probable, from the 
ftct, that the PemviaDs, even at the pre- 
sent time, ventnre upon the Pacific Ocean 
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on their balza, a raft made from a Bpaagy 
tree of that name. 

4. The vessels first constructed by the 
Phoenicians, were used for commercial 
purposes : they were flat-bottomed, broad, 
and of a small draught; and the Car- 
thaginians and Greeks likewise adopted 
this general shape. The ships of war, in 
early times, were generally mere row- 
boats, in which the combatants rushed 
upon each other, and decided the combat 
by valour and physical strength. 

5. By successive improvements, the 
ships of antiquity were, at length, brought 
to combine good proportion with consider- 
able beauty. The prows were sometimes 
ornamented with the sculptured figures of 
the heathen deities, and otherwise adorned 
with paint and gilding ; while the sterns, 
which were usually in the form of a shield, 
were elaborately wrought in carved work. 
The approved length of a ship of war, was 
six or eight times its breadth; and that 
fi>r mercantile purposes, four times the 
breadth: hence, the distinction of hng 
ships, and round ships, 

6. Both the long and round ships had a 
single mast, which could be taken down 
or elevated at pleasure. These vessels 
were, however, propelled with oars on 
occasions that required it; and the former, 
in their improved state, were properly gal- 
leys with one, two, or three banks of oars, 
which extended from one end of the vessel 
to the other. The rowers were all placed 
under the deck ; and, in time of battle, the 
combatants contended above, being in part 
d^ended from the missiles of opposing 
foes by shields, and additionally by screens 
and towers covered with raw hides. The 
bow of each vessel was armed with a 
brazen or iron beak, with which the con- 
tending parties often stove in the sides of 
each other^s vessels^ 



' 7, The general size of vessels in the 
best days o£ antiquity, . was not greater 
than that of our sloops and schooners ; but 
there are instances on record, which prove 
that they occasionally equalled in capacity 
the largest of modern times. In the early 
ages, they were very small, and, for sevi^ 
ral centuries, were drawn upon the i^re 
at the termination of every voyage. Stimvt^ 
ing, however, became impracticable, after 
the increase in size, and the addition of the 
ked. The anchor and cable were there- 
fore invented, to confine the ship at a suit- 
able distance from the shore. At first, the 
anchor was nothing more than a large 
stone : afterwards, it was wood and stone 
combined ; and finally, iron was the sole 
material. 

8. The invasion of the Roman empire 
by the northern barbarians, caused the 
operations of war to be almost exclusively 
conducted on the land : this, together with 
the destruction of commerce during the 
general desolation of those ruthless incur- 
sions, and the barbarism of the conquerors, 
occasioned a retrogression, and, in scone 
parts of Europe, nearly the total destruc- 
tion of the art of building ships. 

9. The active trade which arose in the 
Mediterranean, during the middle ages, 
and the naval enterprises connected with 
the Crusades, occasioned a revival of the 
art of constructing ships ; yet, it did not 
advance bey^kl the condition in which 
the Carthaginians had left it, until about 
the middle of the fourteenth century. At 
this era, the inconsiderable galleys of &a^ 
mer times began to be superseded by larger 
vessels, in which, however, oars were not 
entirely disused. 

10. The great change in the general 
construction of vessels, arose from the dis- 
covery of the polarity of the magnet, and 

the application of astronomy to nautical 

12 
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porMttti; hTf bf tfaeie meaiii^ the mariner 
WM releaaed ffopi bk dependence on a 
iiflii of the land, in g^idingiiis veaKl on 
iUi coona Larger abipa were tberefere 
eooitnieledy capaUe of withstanding the 
power of more riolent ftonna and Idlier 



IL To the Italiana, C^tahm, and Por- 
tagaeie, waa ibip-tmilding moat cooaider- 
My indebledy in the early days of ita 
reviraL The Spaniarda fi^lowed ap their 
diaeoirery of the New World with a rapid 
improvement both in the fimn and size of 
their ahipa; iome of which even rated at 
two thooaand tona burden. In more mo- 
dem timea, it ia aaid, that the Spaniaida 
and French are entitled to the credit of 
nearly all the improvements which have 
been made in the theory of the art; the 
Engliidi having never conDtribated eaaen- 
tially to advance it, alUumgh the greatest 
naval power of this or any other time. 

12. In the United States, very great 
improvements have been made in the con- 
itraction of vessels, since the commence- 
ment of the present century. Our build- 
ers, however, are less guided by scientific 
rules than by experience and a practised 
eye; yet, it is generally conceded, that 
our ships oi war and first-rate merchant- 
men, are superior, in swiftness and beauty, 
to those of any other country. 

13. In Europe, the first thing done 
towards building a vessel, is to exhibit it 
in three distinct views, by as many sepa- 
rate drawings; but, in the United States, 
the builder commences by framing a com- 
plete wooden model of the proposed con- 
■truction,— the thing itaelf in miniature. 
From this practice of our naval architects, 
have arisen the superior beauty and excel- 
lence of our vessels. 

14 The timber generally used in the 
^aa^tructjon of American vessels, is live- 



oak, pine, cfaealniit, loeost, and eedar. 
The trees of matoie growth aite choaeiH 
and girdled in the beginning of wiotn', at 
which time they contain bat little sap: 
when saffieioDtly dry and hardened, the 
trees are felled ; and, after the timber baa 
been roughly hewn, it is carefolty stored 
in some dry, any place, not much exposed 
to wind or sun. 

15. In collecting ship-timber, the great- 
est difficulty is found in proc uri ng the 
crooked sticks, which form the sides or 
ribs of the skeleton of a veaseL In coun- 
tries where ship-timber has become an 
object of careful cultivation, this difficulty 
is anticipated by bending the young trees 
to the desired form, and confining them 
there, until they have permanently re- 
ceived the proper inclination. The timber 
is brought to market in its rough state, and 
sold by the foot 

16. The timber havbog been selected, 
the workmen proceed to fitshion the va^ 
rious parts of the proposed vessel, with 
appropriate tools, being guided in their 
operations by patterns, which have been 
made after the exact form of the various 
partB of the model. Much care is taken 
to avoid cutting the wood ccmtrary to the 
grain, that its strength may not be impaired. 

17. After all the parts of the frame have 
been made ready, they are put together. 
The several blocks of timber on which the 
vessel is raised, are called the stocks ; and 
to these pieces, the foundation, called the 
keelf is temporarily fastened, in an inclined 
position. The keel is inserted into the 
stem-post at one end, and into the stem at 
the other. The Jtoor-Hmhers are next 
fixed in the keel, every other one being 
there firmly bolted and riveted. Each of 
these timbers is a branch and part of the 
body of a tree; and, when composing a 
part of a vessel, they bear the same rekb- 
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tioQ to it as the ribs to the human body : 
with equal propriety, the keel has been 
compared to the vertebral column, or back- 
bone. 

18. The next step is to apply and fasten 
the planks, which serve not only to exclude 
the water, but to bind all the parts firmly 
and harmoniously together. Simple as this 
part of the operation may seem to be, it is 
the most difficult to be effected, and re- 
quires a preconcerted i^an as much as any 
other part of the fabric. When it is ne- 
cessary to bend a plank at the bow or stem, 
it is heated by steam, and then forced into 
place with screws and levets. The planks 
are fastened with iron or copper bolts. 

19. The planking having been finished, 
and several particulars attended to, which 
cannot be well understood from description, 
the vessel is ready for the work of the 
caulker, who carefully stops all the seams 
with oakum, and smears them with pitch. 
After the scraper has cleared away the 
superfluous pitch, water is pumped into 
the hold, to ascertain if there be any leak. 

20. The bottom of the vessel is next 
sheathed, either with sheets of copper or 
pine boards, to pmtect it from the worms: 
the latter materials are employed when 
the planks have been fastened with iron ; 
since the copper would cause the bolt- 
heads to corrode, if placed against them. 
In either case, sheets of paper, soaked in 
hot pitch, are interposed between the 
planks and the sheathing. 

21. The vessel is now ready to be re- 
moved from the stocks to the water. This 
removal is called launching, which, in 
many cases, requires much skill in the 
preparation, and successive management 
If ^ere is no permanent inclined plane in 
the slip, on which the vessel may glide 
into the water, a temporary one is pre- 
pared, consisting of two platfi)rms of solid 



timber, erected cne on each side oi the 
keel, at a distance of. a few feet from it, 
and extending firom the stem into the 
water. Upon this double platform, which 
is called the ways, is erected another set 
of timbers, and the space between tliese 
and the vessel is filled all along with 
wedgea The whole of this superstructure 
is called the cradle, and the extremities of 
it are fiistened to the keel, at the bow and 
stem, with chains and ropes. 

22. Every thing having been thus pre- 
pared, the wedges are simultaneously 
driven on botii sides : by this means, the 
vessel is raised from the stocks, and made 
to rest entirely on the cradle. After the 
shores have been all removed, the cradle, 
with its weighty burden, begins to move ; 
and, in a moment, the vessel is launched 
upon its destined element 

23. Among the ancients, a launch was 
ever an occasion of greit festivity. The 
mariners were crowned with wreaths, and 
the ship was bedecked with streamers and 
garlands. Safely afloat, she was purified 
with a lighted torch, an egg, and brim- 
stone; and solemnly consecrated to the 
god whose image she bore. In our less 
poetic times, there is no lack of feasting 
and merriment, although the ceremony of 
consecration is different; the oldest sailor 
on board merely breaking a bottle of wine 
or rum over Uie figure-head, — still, per- 
chance, the image of father Neptune, or 
Apollo. 

24. The vessel, now brought to the 
wharf, is to be equipped. The mode of 
doing this, is varied according as it may be 
a ship, brig, hermaphrodite brig, schooner, 
or sloop. The masts are first erected, and 
these are supplied with the necessary ap- 
paratus of spars, rigging, and sails. Tlie 
latter are furnished by the sail-maker, who 
is sometimes denominated the ship^s tailor. 
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1. Tbk buaines* (f the muioer corsislH 
in n&vig&ting ships, and other vessels, trom 
one port to another. Thia is aa employ- 
ment that requircB much daciaive resolu- 
tion ; and Horace has well laid, that " his 
breast must have been bound with oak and 
triple braai^ who tirtit coniinitled hia frail 
bark to tho tempestuous sea." There ia 
certainly notliiiig which speaks louder in 
praico of human ingenuity, than that art 
by wliich luan ia able to tbraake the land, 
ountond succeMlliUy with winds and waves, 
aud rtAcli, witli unerring certaioty, hia 
dtMtiiiiHl |Kirt in aomo distant part of the 
wurM. 

IL Nor nri< the akill and iutropidily 
MbihHl ilk thin nnlumia omploynicnt, more 
miothy or our adiuiratiutii tlian tho uron- 
JHrlbl ailviiiitnipw nwultiiitr fh)m it; ibr, 



we are indebted to the exercise of this art, 
for those improvements in oar condition, 
which arise Irom the exchange of the 
Buperfluitiea of one country ftir those of 
another ; and, above all, for the interchange 
of sentiments, which renders human knoW' 
ledge coextensive with the world. 

3. Ship-building ia so intimately con- 
nected with tl)e art of navigaticn, that the 
Jlistorical part of the former subject ia 
equally applicable tothe latter: it ic^ there- 
fore, unnecoasBiy to be particular en this 
point. We shall merely supply some omie- 
sioDS in the preceding article. 

4. The sailors of antiquity confined fheir 
navigation chieBy to the rivers, lakes, and 
inland sees; seldom venturing out of sight 
of land, UDlesE^ ftam their knowledge of 
the coasts ahead, they were certain to 
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meet with it again in a short time. When 
they thus ventured from the land, or were 
driven from it by tempests, the stars and 
phmets were their only guides. 

5^ The qualifications of a skilful pilot 
or master, even for the Mediterranean seas, 
in those days, required more study, and 
more practical information, than are ne- 
cessary to render a mariner a complete 
general navigator, in the present improved 
state of the science of navigation ; for then 
he must needs be acquainted, not only with 
the general management of the ship, but 
also with all the ports, land-marks, rocks, 
quicksands, and other dangers, which lay 
in the track of his course. Besides this, 
he was required to be familiar with the 
course of the winds, and tlie indications 
that preceded them; together with the 
movements of the heavenly bodies, and the 
influence which they were supposed to 
exert on the weather ; nor was the ability 
to read the various omens which were 
gathered from the sighing of the wind in 
the trees, the murmurs of the waters and 
their dash upon the shore, the flight of 
birds, and the gambol of fishes, a qualifica^ 
tion to be dispensed with. 

6. A voyage, in ancient times, was a 
momentous undertaking, and was usually 
preceded by sacrifices to those gods who 
were supposed to preside over the winds 
and the waves. All omens were earefully 
regarded ; and a very small matter, such 
as the perching of swallows on the ship, 
or an accidental sneeze to the left, was 
sufficient to delay departure. When, un- 
der proper auspices, a vessel or fleet had 
set sail, and had advanced some distance, 
it wias customary to release a number of 
doves, which had been brought from home ; 
the safe arrival of these birds, at the houses 
of the voyagers, was considered an aus- 
picioiui omen of the return of the fleet 

14 



7. Having escaped the multiplied dan- 
gers of the sea, the sailors, on their return, 
fulfilled the vows which they had made 
before their departure, or in seasons of 
peril ; ofiering ,thanks to Neptune, imd 
sacrifices to Jupiter, or some other of their 
gods, to whose protection they may have 
committed themselves. Those who had 
suffered shipwreck, felt themselves under 
greater obligations of gratitude ; and, in 
addition to the usual sacrifices, they com- 
monly offered the garment in which they 
had been saved, together with a pictorial 
representation of the disaster. If the in- 
dividual escaped only with life, his clothing 
having been totally lost, his hair was shorn 
from the head, and consecrated to the 
tutelar deity. 

8. There is much that is beautiful in 
these simple acts of piety; and similar 
customs, with regard to shipwrecked mari- 
ners, are still in existence in the Catholic 
countries of the Mediterranean ; but the 
worship of the heathen deities having been 
discontinued, a &vourite saint, or perchance 
the true God, is substituted for them. 
Although such acts of piety may not avail 
to avert impending danger, yet their natu- 
ral tendency doubtless is to inspire courage 
to meet it, when it may arise. 

9. The Carthaginians, for several cen- 
turies, were more extensively engaged itt 
commerce, than any other people of an- 
tiquity ; and, as they carried on tJieir 
lucrative trade with other nations, and 
their own eolonies, by means of ships, tbej 
exceeded all others in the art of navigation. 
Not content with exploring every nook 
and comer of the Mediterranean, the]^ 
passed the Pillars of Hercules, as the imto- 
montories of the Straits of Gibraltar were 
then called, and visited the Atlantic coasta 
of Europe, as ftr north as the Scilly 
Islands, then denominated the Cassoridea 
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Jt is aaerted by Pliny, that Haniio eren 
circiiiiiiiavigited Africa. 

10. The dertractioo of Carthage by the 
•Rommifl^ in the year before Christ 146, 
interfered with improvements in the art of 
navigation : and the invasion of the north- 
em barbarians, several centuries after- 
ivards, extinguished nearly all the know- 
ledge which had been previously acquired : 
nor was it again revived, and brought to 
the state in which it existed in the flourish- 
ing era of antiquity, until about the middle 
of the fourteenth century. 

11. After the period just mentioned, im- 
provements in Uiis art followed each other 
in close succession. The chief cause of 
this rapid advance, was the discovery of 
the polarity of the magnet, and the conse- 
quent inventioa of the mariner's compass. 
The power of the loadstone to attract iron, 
was early known to the Greeks and Chi- 
nese; but its property of pointing in a 
particular direction, when suspended and 
left to move freely, was not suspected until 
about the year 1200 of our era. 

12l At first, mariners were accustomed 
to place the magnetic needle on a floating 
straw, whenever they needed its guidance ; 
but, in 1302, one Flavio Giaio, an obscure 
individual of the kingdom of Naples, placed 
it on a permanent pivot, and added a cir- 
cular card : still, it was nearly half a cen- 
tury after this, before navigators properly 
appreciated, and implicitly relied on, this 
new guide. The compass did not reach 
its present improved state, until the middle 
of the sixteenth century. 

13. As soon as the reputation* of this 
instrument had become well established, 
navigation assumed a bolder character; 
and the capacity of vessels having been 
enlarged to meet this adventurous spirit, 
oars were laid aside as inapplicable, and 



sails alone were relied upon, as 'means of 
propulsion. 

14 Navigation, in the early days of its 
revival, was indebted to the Portuguese 
for many valuable improvements. To them, 
also, is the world under obligation for many 
splendid discoveries; among which was 
that of a passage by sea to India. This 
long-desired discovery was made in 1497, 
by Vasco de Gama, who had been sent out 
for the purpose by Emanuel, king of Por- 
tugaL 

15. Five years before Vasco de Gama 
had found his way to India, by the way of 
the Cape of Good Hope, Columbus made 
his discovery of the New World. This 
great man had conceived or adopted the 
idea, that the form of our earth was spheri- 
cal;— contrary to the generally received 
opinion, that it wbs an extended plane; — 
and learning that India .stretched to an 
unknown distance eastward, he supposed 
that, by sailing in an qiposite dbrection, 
the navigator wodd meet with its eastern 
extremity. 

16. Pursumg this idea, b^ applied suc- 
cessively to the governments dT several 
states and kingdoms, for patronage to esmr 
ble him to test its correctness; and having, 
at length, succeeded in obtaining three 
small vessels, with the necessary equij^ 
ments, from Ferdinand and Isabella, sove- 
reigns of Arragon and Castile, he proceed- 
ed on his proposed voyage, which resulted 
in the discovery of the American continent 

17. These two great discoveries gave 
another powerful impulse to navigation; 
and inventions and 'improvements multi- 
plied in rapid succession. The learned 
and ingenious, who at difierent times have 
turned their attention to the subject of na- 
vigation, have supplied the mariner with 
various means, by which he can direct his 
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course on the deep with accuracy and 
certainty. 

18. The instruments now employed in 
navigation, are the mariner's compass, the 
azimuth compass, the quadrant, the sex- 
tant, the chronometer, the half minute- 
glaas, the log, and the sounding-line. In 
addititm to these, the general navigator 
needs accurate maps and charts, lists of 
the latitude and longitude of every part of 
the worlds the time of high water at every 
port, and a book c£ navigation, containing 
tables, to aid him in performing various 
oalculatiODS with facility; and, with a 
view to calculate the longitude by obser- 
vation, he should be furnished with the 
Nautical Almanac, containing the places 
and declinations of the fixed stars and 
planets, and especially the distances of the 
moon firom the sun and other heavenly 
bodies; 

19. The mariner's compass, as has been 
before observed, is employed to indicate 
the various points oi the horizon ; but the 
magnetic needle varying more or less from 
the exact northern and southern direction, 
the azimuth compass is used, to show the 
degree of that variation. The quadrant 
and sextant are employed to ascertain the 
altitude and relative position of the heavenly 
bodies, that the mariner may determine the 
latitude and longitude in which his vessel 
may be. The chronometer is nothing 
more than a watch, designed to measure 
time with great accuracy. This instru- 
ment is used to determine the longitude. 

20. The log is used for ascertaining the 
velocity of the ship on the water. It con- 
sists of a quadrangular piece of wood, eight 
or nine inches long, to which is attached 
a small cord, having knots in it, at proper 
distancea from each other. In the appli- 
cation, the log is thrown upon the water, 



where it will not be dbturbed by the wake 
of the ship ; and the cord, being wound> 
upon a reel, passes from it as fost as the* 
vessel moves in the water. The number 
of knots, which pass off every half minute, 
indicates the number of miles which the 
ship sails per hour : hence, in nautical lan- 
guage, knots and miles are synonymous 
terms. The sounding-line is a small cord, 
with several pounds of lead of a conical* 
figure attached to it; and is em[doyed in 
trying the depth of the water, and the 
quality of the bottom. 
N. 21. Navigation is either common or ^^ro- 
per. The former is usually called coast- 
ing, as the vessel is either on the same or 
neighbouring coast, and is seldom &r from 
land, or out of sounding. The latter is 
applied to long voyages upon the main 
ocean, when considerable skill in mathe- 
matics, and astnmomy, together with an 
aptness in the use (^instruments for cele&* 
tial observations, are required in the ci^ 
tain or master. 

22. The api^icatkxn of steam to the pur** 
poses of navigation, is one of the greatest, 
advantages that sci^ice has bestowed upon 
this art In point <^ economy, however* 
steam-boats have not yet been able to com- 
pete extensively with vessels propelled by 
sails, except in the c(»iveyance of passen- 
gers ; and even in this case, their apidica" 
tion has hitherto been chiefly confined tO: 
rivers, lakes, bays, and arms of the sea; 
although the practicability of navigating^ 
the ocean by steam, has been proved by 
actual experiment 

23./ The chief obstacle to the employ- 
ment of steam, in long voyages, arises 
from the difficulty of generating a suffi- 
cient quantity of this agent, with the fuel 
which could be carried without overbur- 
thening the vessel ; but a remedy for this 
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inoQQveoieiiee will probably be ibond, id 
improfementf in the cooBtnietioo of steun- 
generttoiiL 

94. The power ofcoofined itetin acting 
by ita expaoaiTe lbroe» waa diacovered by 
the celebntad Marquia of Worceater, about 
the middle of the aeventeenth ceDtaiy; 
but the fifat working ateam-eogme waa 
conatniciad in 1705^ by Thoniaa New- 
comer, a blackamith of Dartmouth, De¥OD» 
ahire, Engknd. About the year 1760^ 
Jamee Watt, a native of Gkagow, added 
a great nomber of impror e ownt^ of hia 
own inventiQO. 

95i Steam navigation waa fiiat aoggeal- 

ed in England, in 1730, by Jonathan Hoik 

It waa ilrat tried in pimctiee in Fianoeb m 

1788, by the Haniaai de Jonflraf » ud 

nearly at te aame time by iHNa BoBHtr 
of Virgink, and John Ftoch. ef PhihM- 

phk; bnttewaaiwl ieii date d eoMpietiiy 

anooeaafhl alNewwYorktiBlSOVf^Bok^ 
Fallon. 

98. The aailoie amplpyrf fcy *• •■F^ 
to aid him in navigating h»iii »««^f';^ 

a cma ; and the kMnimi^ ^"^V^J^ 
aie feip«Ak 10 the caprtjj *»^^ 
to the ownaia^ -id the o#i-ta J^ 1^ 

chaotic Ibr an damagea ariwf •«■ »*^ 

ffence. or t^ management* 

made ^i O'^^'^ SSI^ ^J^ 
aiiMifc for aaaman dimbW fcy ■«• » «*«^ 
^ Tbeee beneiliv however, are ex. 
tended only to thoae who have leen en- 



gaged in the 
land pftlitift 
by pobiie 




ia aopportad partly 
in part by private 



dednded flnm the wegCB of an the aeaaMn 
ofthemktion. Maime Hoapteda, far the 
tesBpora^f a^wwfflHwwlatw.ni of aaamen, aop 
fering from diwaaab hate been eatdbiiriied 
in aeveial eitiaa of the eontnient of Eorape, 
w wdl aa of the Unitad States. 

96l llarinen have ever bean a dhtinet 
dma of men, and in their genml ehano- 
teri very aimUar lb every 1^ oir the world. 
Their aoperatitiona r^gmd of the many 
aigM of good and bad hicfc^ ■ nearly the 
same now that it waa .two or three tboo- 
ff^nH yeaia aga In aneient timea, they 
had their Ineicy and anlneky daya; and 
now, very ftw aaflora are wiUing to leave 
port on IViday, kat the eircmnatance bring 
opon thflin aome diaaater, before the oon- 
ehad^n of the propoaed voyage. 

gut Snpentitione of thia natore, how- 
ever, are not confined to the navigatora of 
the deepi Even in thia ooontiy, where the 
inhabilurta e^joy aoperior intellectoal ad- 
vantageab and boaat a high degree of Intel- 
Ug&ao^ thonaanda of pefaona who have 
never been on board of a riiip^ are atill 
ondtf the iniloence of aooh heathen no* 
tioM^ notw ith atanding their pretended be- 
lief m Chriatianity, whieh, in all caaei^ 
when properly nndeiatood, would prevent 
the forebodinga of evil, or eipectationa of 
good, from unimportant prog n ort i cai 
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1. Thb word merdumt, in its moet ex- 
tended ap[dic&ticin, Bigni&es, & peracn who 
deals in merchamliee. This definition, 
with some exceptions, egreea very well 
with general umge in this country; aX' 
tiioagh, ID Englind, the term is principall}' 
reatricted to those ^oaleia who export and 
inipait goods on their own account, either 
in ttieir own or in chartered vessels. In 
the United States, dealers of this claa 
■re denominated imporlii^ and exporting 
merchaiits; or simpl;, importer* and ex- 
porter*. 

2. Such manihuits, both here and in 
Europe, are distinguished trom each other 
by the kind of goods b which they traffic, or 
by the foreign country in which they have 

,^ijrchirfcorreq)andeDee: thus, one wha 
ileaJj in Ii^mcco is called a lobaccthOMt- 



chanU a wholesale dealer in wines, io, 
called ^ wine-merchant ; a West India, 
East India, or Turkey merchant, exports 
goods to, and imports goods tiom, those 
respective countries. 

3. The businesB of merchants, in foreign 
countries, is usually transacted by agents, 
called bctors, or corDmiBsim-merchanta, 
la \vhoni goods are consigned to be sold, 
and by whom other articlea cf merchajidiea 
are purchased, and returned according to 
order. Sometimes an agent, called a super- 
cargo, accompanies the vessel ; or the 
captain may act in this espscity. Goods, 
however, are often obtained by order, with- 
out the interventioD of an agency of any 

4 Almnt every sort oC a«.v?«ra&^''M 
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of dntn % die govvni- 1 tiat they oAea floWtote &r cub 
BwlbdiilkieceiYeiLlltwml and fAa fnjdactkuDa, wkkh the 
ettheOnl—i ITieit, L madmai, et leagthv tunie into reedy 
liy the coneUMted •■- ^ ewey. 

As eooB »s a T 8l ButeE, cr ^he eEchaiige of commodi- 
froBi ahraady ^ tiei» peeraik to a gfoal extent, in coontry 



thMtBopertoT 





k is Tinted by a caiioM-koHeafieer, called, plaeei» in almost eveiy part of the United 

lo see ; Stales. In sodi ez^anges, the currency 

nntil . of the ooimtiy is made the standard of 

the ' r^rence : fir ezaoBfle, a merdiant re- 

I ceivin^ fiom a costomet- twenty bosfaels 

5l Goods taif li iBtD the eoontiy liy ^ of wheat, eitfimstffd at one dollar per 
are fiefBBBliy soU* in soooes- ^ boshel, gtm itf letora twenty ddlars' 

of diflerent : worth of goodsi at his mariced prices; or, 
to the hands of [ in other wonfa^ he gives credit for the 
the roM^isama. Cklht or stofl^ of difier- 1 wheat, and cfaaines &e fooda On the 
eat kittifa^ fer iMtonce, wmj be fiiat lold ^ sanw principle, merehaBlB of the first class 
% te bale to oaa Hncbuift, who^ in tan, t often eaohflLii^ the productions of their 
■ay dH^Qw of then by tha pacbaga to ' own coantry for thoee of another. 

«ij letoii then in \ 9l Merchant^ or ehxe-keeperib ^ they 
fitaler uaBber of [ are indiSerently called in some places, 

I whose locatioQ is distant from the sea- 
^ IVMbeta in a «nll way, in cities and I hoaid^ Tiait the aity in ^diidi they ded 
^Ufe bMnaik are fttywally denosuBated I onee or twice a year, far the purpose of 
^ ^jy- ho o p e rs ; Val those who do an extas* !{ kyinf in th»r stock of goods; hot, in 
sivi» ^^toil biwtawab. are aiaaUy called h order to baep op their assortoieBt, they 
***^'^>^ er giocetSk aoeoirdii^ as they j aoneliBsee order Moall lots ia the intarim. 
^'^ ^ «{n^ goodb or gnxerm. In eitassk '\ Retaileis more conveniently sttoated, par- 
the f'xienttv^ desMund for goods eoaUesli chase a smaller amoant of goods at a thne. 



■?••**•«» to conaae their attention to par- ' 
^aakr elaaaw of articWe; each as gro- 
aina% haniware, cn>ekeiy« a ft>w kindi of 
^ gottk or some aitidw of domestic 
n aaii t lK t m>»; hut in other pkoc% where 
t«i^ «• moia limited, the merchant is 
«>M|g^ to he^ a more goaeial aamtmeat 

^^ "l^ trMtoial retaU merchant is com* 

H^ ti^ traiMaot buttnam with a great 

WMMber vM^ wh^^lMale dealen» lo whom he 

W* <'««^ M haii4 or agfeat to ptyitat 

'""**^ »jf » ia ftur, «x» nine, 

V ^ "^ ptople in hie 

^ A hiagoodt oo 



and replenish their stares more fiaqnoitly. 
IQl Commerce^ CD the princiides of baiw 
ter, or a simple ezoh^nge of one com- 
modity for another, must have been prso- 
tised in the early days of Adam himseU; 
ahhoiigh we have no positive record of the 
foot; for it cannot be unagined that the 
arts, which are stated in the scripture to 
have flourtdied loi^ before the flood, coald 
have existed without commercial transac- 
tions. The period at which the precious 
metals began to be employed as a standard 
of value, or as a medium of commercial 
intercourse, is not known. They wera 
used for this purpose in the time of Ahva- 
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hftm, tnd probaUy many ceDturies before 
his day. 

IL The etrliest hint respecting the ex- 
istence of trade between different nations, 
is to be fiMind in the book of Genesis; 
where the transaction regarding the sale 
of Joseph to the Isboiaelites or Midianites, 
is mentioned. These merchants, it appears, 
were travelling in a caravan to Egypt, 
then the most cultivated and refined part 
of the world : their camels were loaded 
with balm, myrrh, and spices. The first 
of these articles was the production of 
Gilead ; the second, of Arabia ; and the 
last was probably from India, as in that 
coontry the finer spices are produced. If 
this were really the^^ase, commerce, in its 
widest sense, was carried on much earlier 
than is generally supposed. 

12. The fortuity of Egypt, and its cen- 
tral position, made it an emporium of 
commerce ; and there it flourished, in an 
eminent degree, long before it was cul- 
^vated in Europe and in Western Ama.^ 
f'or several ages, however, the Egyptians, 
on account of their superstitious prejudices 
against the sea, carried on no maritime 
commerce. 

1% The PhcBnicians w«re the first peo- 
ple who used the Mediterranean sea, as a 
highway finr the titmsportation of mer- 
chandise. Tyre and Sidon were their 
chief cities ; and the latter was called a 
greats and the former a ttnng city, even 
in the time of Joshua, fifteen hundred 
years before the advent df Christ These 
people, in their original association as a 
nation, ponessed but a smaU territory ; and, 
being surrounded by many powerful nsr 
tions, they never attempted its enlarge- 
ment on the land side. 

14 The settlement; of the Israelites in 
the ** PhMBised Landy** eircomsoribed their 



limits to a very small territory, and con* 
polled them to colonize a great number of 
their inhabitant& The colonies which th^ 
formed in the various countries bordering 
upon the Mediterranean, and on the islands^ 
enlarged the boundaries of civilization, and 
greatly extended their trade. 

15. The Phoenicians continued their 
colonial sjrstem for many centuries , after 
the period just mentioned,' and even ex- 
tended it to the Atlantic coasts of Europe ; 
but the most distinguidied of all their colo- 
nies was the one which fimnded the ci^ 
of Carthage, on the northern coast of 
Africa, about the year 869 before Christ 
Elissa, or, as she is otherwise called, Dido, 
the reputed leader of this colony, makes 
a Qonspicuous figure in one of the boolB 
of Virgil's JQneid. 

16. Carthage, adopting the same system 
which had so long been porsoed by the 
great cities of Phoenicia, arose^ in a few 
centuries, to wealth and sidendour: bat 
changing, at length, her mercantile for a 
military character, she ruled her depend 
ent colmiies with a rod of despotism. Thia 
produced a spirit of resistance on the part 
of her distant subjects, who applied to 
Rome for aid to reost her tyranny. The 
consequence of this apfdicatioii was, the 
three ** Punic wars,** so r^Miwned in his- 
tory, and Which terminated in the destruc- 
tion of Carthage, in the year 146 before 
the Qhristian era. During the first Punic 
war, Carthage contained seven hundred 
thousand inhabitants; at its destructioii» 
scarcely fife thousand were found within 
its walls. 

17. The period of the greatest pros- 
perity of Tyre, may be placed 568 yean 
before Christ, at which time the remariL- 
able prophecies of Ezekiel cobceming it 
were ddivered. Soqil a&st "i&eibsiK*^ 
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greatly injured by Nebuchadnezzar; and 
was finally destroyed by Alexander the 
Great, abcmt the year 332 before Christ 

18. A new channel was opened to com- 
merce by the monarch just mentionedt he 
having founded a city in Egypt« to which 
he gave the name of Alexuidria. His 
object seems to have been, to render this 
city the centre of the commercial world ; 
and its commanding position, at the mouth 

' of the Nile, was well calculated to make 
it so, since it was easy of access from the 
west by the Mediterranean, from the east 
by the Red Sea, and from the central coun- 
tries of Asia by the Isthmus of Suez. 

19. The plans of Alexander were car- 
ried on with vigour by Ptolemy, who re- 
ceived Egypt as his portion of the Mace- 
donian empire, afler the death of his mi^^ter; 
and, by his liberality, he induced great 
numbers of people to settle in the new 
metropolis, for the purposes o£ trade. Far 
south, on the Red Sea, he also founded a 
cityj which he called Berenice, and which 
he designed as a dep6t for the precious 
commodities brought into his kingdom from 
India. From this city, goods were trans- 
sported on camels across the country, to a 

port on the Nile ; and thence, they were 
taken down the river to Alj^xandria. 

20. Ptolemy also kept large fleets, both 
on the Mediterranean and the Red Sea, 
fbr the protection of commerce, and the 
defence of his dominions ; yet, the Egyp- 
tians, even under the' Ptolemies, never 
attempted a direct trade to India. They, 
as the Phcenicians and their own progeni- 
tors had done for ages, depended upon the 
Arabian merchants for the productions of 
that country. 

21. The Greeks, before their subjuga- 
tion to the Roman power, had paid much 
attention to nautical aflliirs; but this had 

^eea chteffjr ^r warlike domimon, rather , 



than fbr commercial purposea The city 
of Corinth, however, bad become wealthy 
by the attention of its inhabitants to manu- 
factures and trade; but it vras destroyed 
by the same barbarian peof^ who, about 
this time, annihilated Carthage. Both of 
these cities were afterwards fiivoored by 
Julius Csesar;. but they never regained 
anything like their former importance. 

22. Rome having, at length, obtained 
the complete dominion of the Mediter- 
ranean Sea, and the countries bordering 
upon it, as well as of many others more 
distant, and less easy of access, became 
the great mart for the sale of merchandise 
of every description, from all parts, of the 
known world. For the various commodi- 
ties brought to the city, the Romans paid 
gold and silver, as they had nothing else 
to export in return. The money which 
they had exacted as tribute, br which they 
had obtained by plunder, was thus returned 
to the nations from which it had been taken. 

23. The subjected provinces continued to ^ 
pour their choicest productions into Rome, 
so long as she retained the control of the 
empire ; in this way contributing to ener- 
vate, by the many luxuries they affi)rded, 
the power by which they had been sub- 
dued. The eternal e?7y,as she is sometimes 
called, in the days of her extensive do- 
minion contained about three millions of 
inhabitants; and, although this immense 
population was chiefly supplied by importa- 
tions, the Romans never esteemed the cha^' 
racter of a merchant;— ^they despised the 
peaceful pursuits of industry, whilst they 
r^farded it honourable to attack without 
provocation, and plunder without remorse, 
the weaker natiofis of the eatth. 

24. In the year 328 of the Christian era, 
Byzantium wajs made the seat of govern- 
ment of the Roman empire by Constantine, 
who, with a view of perpetuatmg his own 
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name, called his new capital Constantino- 
ple. However necessary this removal 
may have been, to keep in subjugation the 
eaatern provinces, it was fatal to the se> 
curity of the western division. The rivalry 
between the two cities produced frequent 
contests for dominion ; and these, together 
with the general corruption and efieminacy 
of the people themselves, rendered it im- 
possible to resist the repeated and fierce 
invasions of the barbarous people &om the 
northern parts of Europe. 

25. These invasions commenced in the 
latter part of the fourth century ; and, in 
less than two hundred years, a great por- 
tion of the inhabitants was d^royed, and 
the whole Western Empire was completely 
subverted. The conquerors were too bar- 
barous to encourage or protect commerce ; 
and, like the arts of peace and civilization 
generally, it^sunk, with few exceptions, 
amid the general ruin. 

26. The empire of Ck)nstantinople, or, 
as it is usually called, the Eastern empire, 
continued in existencd" several centuries 
after the Western Empire had been over- 
run ; and commerce continued to flow, for 
a considerable time, through some qf its 
former channels to the capital. At length, 
the Indian trade, which had so kmg been 
carried on chiefly through Egypt by the 
Red Sea, was changed to a more northern 
route, through Persia. 

27. Soon after the commencement of 
the pretended mission of Mohammed, or 
Ma}K>met, in 609 of the Christian era, the 
power of the Arabians, since called Sara- 
cen^ began to rise. The followers of the 
Prophet, impelled by religious zeal, and 
allured by plunder, in less than 150 years 
extended their dominion almost to the bor- 
ders of China on the o^e side, and to the 
Mediterranean and Atlantic on the other. 

The trade of the Etat, of ooaTse, fell into 

15 



their hands ; and they ccmtinued to enjoy 
it, until they, in turn, were subdaed bf 
the Turks. 

28. So great was the prejudice of tho 
Christians against the followers of Moham- 
med, that, for a long time, it was consider- 
ed heretical for tiie former to trade with 
the ]atter ; but the Saracens having a vast 
extent of territory, and having control of 
the Mediterranean and Red Seas, as well 
as of the Persian Gulf, carried on an ex* 
tensive trade among themselves. 

29. The first European power which 
rose to commercial eminence, after the 
destruction of the Western Empire, was 
the republic of Venice. This important 
city owed its orighi to some fugitives, who 
fled for their lives to a number of small 
islands in the Adriatic Sea, during the 
invasion of Italy by the Huns, under At- 
tila, in the year 452. 

30. The houses first built by the rdb-. 
giees, were constructed of mud and sea- 
grass ; and, so insignificant were they in 
their appearance, that a writer of that pe- 
riod compares them to a collection of the 
nests of water-fowls. The number of these 
islands, on which so splendid a city was 
afterwards built, was, according to some, 
seventy-two; but according to others, 
ninety, or even one hundred and fifty. For 
a considerable time, the distinction of rich 
and poor was not known; for all lived 
upon the same fish-diet, and in houses of 
similar form and materials. 

81. In less than a century, the inhft- 
bitants of these islands had established a 
regular government; and, in the year 782; 
we find thera venturing beyond the Adri- 
atic into the Mediterranean, even as fiir 
as Constantinople, trading in silks, purple 
draperies, and IndiaiicacsKKw^^fiQ^s^ \s»!®!^ 
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which the queen paid to this means of 
defence, gave animation to all maritime 
concerns. Under her patronage, several 
companies for trading in foreign countries 
were formed, which, at that time, and for 
a long perfod afterwards, were very hene- 
ficial to trade in general In her reign, 
also, the colonial system of England had 
its origin, which contributed eventually, 
more than any thing else, to the commer- 
cial prosperity of that nation. Since the 
reign of this wise and judicious princess, 

' the commerce and manufactures of Greal 
Britain have been, with a few interruptions, 
steadily advancing ; and, in these two par- 
ticulars, she surpasses every other nation. 
47. The United States possess superior 
locaf advantages for trade, and embrace a 
population unsurpassed for enterprise and 
energy. Since the Revolution, the re- 
sources of our country have been rapidly 
developing. Our exports and imports are 
already next in amountto those of Great Bri- 
tain and France; and the extensive improve- 
ments which have been made by the differ- 
ent states^ to focilitate internal intercourse, 
are increasing them with great rapidity. 
*48. The banking system is very inti- 
mately interwoven with commercial affairs 
in general. Banks are of three kinds, viz. 
of discount; of deposit^ and of circulation. 
The term hank, in its original application, 
signified a place of common deposit for 
money, and where, in commercial transac- 
tions, individuals could have the amount, 
or any part of the amount, of their deposits 
tmosferred to each other's accounts. - 

49. The term bank is derived from the 
Italian word bancOj which signified a kind 
of bench, or table, on which the Jews were 
accustomed to place the money that they 

pnpcised to lend in the markets of the 

pnacipaJ towDB, The Srst baak was es- 

ubUsbed in Veaice, about the middle of 



the twelfth century; the Bank of Genoa, 
in 1345; the Bank of Amsterdam, in 1607; 
the Bank of Hamburg, in 1610 ; the Bank 
of Rotterdam, in 1635. These were all 
banks of mere deposit and transfer. 

50. Lending houses may be traced to a 
very ancient origin. They were, at first, 
supported by humane persons, with a view 
of lending money to the poor, on pledges, 
without interest Augustus Caesar appro-, 
priated a part of the confiscated effects of 
criminals to this purpose ; and Tiberias, 
also, advanced a large capital, to be lent 
for three years, without interest, to those 
who could give security in lands equal to 
twice the value of the sum borrowed. 

51. In the early ages of Christianity, 
free gifts were collected and preserved by 
•ecclesiastics, partly to defray the expenses 
of divine service, and paftly to relieve the 
poor of the church ; and the funds thus 
provided came, at length, to be called 
montes-pietatis, — mountains of piety. This 
appellation was afterwards applied to the 
loaning Aoteseff, established in modern Italy 
in imitation of those of antiquity. 

52. In course of time, the loaning houses 
were permitted by the Roman Pontiff to 
charge a moderate interest on a parf of 
their capital, and, finally, upon the whole 
of it; still, they retained, for a long period, 
the original denomination of monies pie^ 
talis. The receiving of interest on loans 
was declared lawful by the Pope, about 
the middle of the fifteenth centur3\ Soon 
after this period, all the cities oS Italy has* 
tened to establish these institutions; and 
their example was, at length, followed in 
other parts of Europe. 

53. But long before the Pope had granted 
this privilege, individuals were in the habit 
of loaning^ money at an exorbitant usury. 
These were principally Jews and iper- 
chanlB from LocnWdi^ \ \i«i!)fiA^^ ^^wtsfisosk 
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in those countries, who dealt in money, 
came to be called Lombard merchants. 
The prohibitions of the church against 
receiving interest were eluded, when ne- 
cessary, by causing it to be paid in ad- 
vance, by way of present or premium. 

54. In the twelfth centQry, many o/" the 
dealers in money were expelled from Eng- 
land, France,' and • the Netherkods, for 
usurious practices; and, in order to regain 
possession of their efifects, which they bad, 
in their haste, left in the hands of confi- 
dential friends, they adopted the method 
of writing concise orders or drafls : hence 
originated bills of exchange, so convenient 
in commercial transactions. 

55. The Bank of England was establish- 
ed in the year 1694. Hitherto, the banks 
of deposit, and loaning houses, were en- 
tirely distinct; but, in this institution, 
these two branches of pecuniary opera- 
tions were united. It seems, also, that 
this was the first bank that issued notes, to 
serve as a medium of circulation, and to 
supply, in part, the place of gold and silver. 

5(3. In tiie United States, banking insti- 
tutions are very numerous. They are all 
established by companies, incorporated by 
the legislatures of the different states, or 
"hy the congress of the United States. 
The act which grants the privileges of 
banking, also fixes the amount of the capi- 
tal stock, and divides it into equal shares. 
The holders of the stock choose the ofiicers 
to transact the business of the corporation. 

57. Our banks receive deposits from indi- 



vidual customers ; loan money on notes of 
hand, acceptances, and drafts ; issue notes 
of circulation ; and purchase and sell billt 
of exchange. They are usually authorized, 
by their charters, to loan three times the 
amount, and to issue bank notes to twice 
the amount, of the capital stock paid in. 
Few banking companies, however, exer- 
cise these privileges to the full extent, lest 
the bonk be embarrassed by too great a 
demand for specie. As Boon as a bank 
ceases to nay specie for its notes, it is said 
to be broken, and its operations must cease. 

58. The Bank of North America was 
the first institution of this kind, established 
in the United States. It was incorporated 
by Congress, 'v\ 1781, at the suggestion of 
Robert Morris. In 1791, after the union of 
the states-iiad been effected under the pre* 
sent constitution, the first Bank of the 
United States was incorporated, with a 
capital of ten millions of dollars. Most of 
the states soon followed this example ; and, 
before the beginning of the present cen- 
tury, the whole banking capital amounted 
to' near thirty millions of dollars; 

59. The charter of the first Bank of the 
United States expired, by its own limita- 
tion, in 1811 ; and a new one, with a capi- 
tal of thirty-five millions of dollars, was 
established in 1816. The number of banks 
now in successful operation, in this coun- 
try, including that of the United States, 
with its various branches, is about 625; 
and the sum of the whole bonkmg capital, 
is not far from $220,000,000. 
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1. Thi AnetioDeeT n we wbo disposes 
of pmperty U public nle, to the higberi 
bidder. The nle of fmpertj in this man-- 
ner, ia reguinted, ia aoine p*rticalan, bj 
legiaUtive eiwctineDts, which have for 
their object the prevention of fVaud, or 
the impoaition of dnlies; 

% In Penn^lvuiitt, the present law pro- 
vide* (bt three claaeea of auctioneers, each 
of which ia required to pay to tie state a 
specified sum for a license. The firat cloas 
pays two thousand dollnrs per annum ; the 
second, one thousand ; and the third, two 
hnndred ; and, besides this, one and a half 
per cent on the amount of all their sales 
is required to be paid into the treasury of 
*te state. To each claaa^ere gragfed pri- 

'^gee corresponding to the coat, of the 



8. In the state of New-York, the ddhi- 
ber of auctiooeen for the cities is limited 
by law; and they are appointed by the 
Govemm-, with the adrice and ccnsent of 
the Senate, They pay to the state a doly 
(^ one per cent on all fiaeign goods or 
merchaodise. Tlie laws and usages re- 
garding sales at auction, in niost r£ the 
United States, are simitar, in their graeial 
principles, to those of FennsylTaiiia end 
New-YorL 

4. A great amount of merchandise, both 
foreign and domestic, in ooT principal cities, 
is sold by auction ; and the [mce which 
staple commodities there eonunand is gene- 
rally considered a tolerable criterion of 
their value at the time. It very frequently 
happens, however, that articles which artt 
not in steady demand, are sold M a great 
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sacrifice. Aoctioiieeni seldom import goods, 
nor is it usual f<x ^lem to own the property 
which they selL 

5. In all casosb before an auction is held, 
due notice is given to the public This is 
^usually done by the cirenlatiflii of a printed 
hand-bill, by a erier, or by an i^verUse- 
ment in a newspaper ; or all three of these 
modes may be employed, to give poblicity 
to one and the same sale. 

6. Persons desirous of becoming pur- 
cliasers at the pnfpOBed: auction, assemble 
at the time appoint^ ; and,«after the auc- 
tioneer has stated the terms of sale, as 
regards the payment oF whatever may be 
purchased, he <dSsa the property to the 
persons present, who makethdr respective 
bids; he, in the OMBiitinte, crying the sam 
proposed : when no fbrther advance is ex- 
pected, he knoclcM dawn the article to the 
last bidder. 

7. A mode of sale was formerly, and in 
some cases is still, practised, in various 
parts of Europe, called sale by inch qfcanr 
die. The things for sale are offered in the 
ordinary manner, as has been described in 
the preceding paragraph, and, at the same 
time, a wax-candle, an inch in length, is 
lighted. The purchasers bid upon each 
other, until the candle has been all con- 
sumed ; and the last bidder, when the light 
goes out, is entitled to the articles or goods 
in question. 

8. Auctioneers, in large cities, hold their 
sales at regular periods ; sometimes, every 
day or evening. On extensive sales of 
merchandise, credits of two, three, four, 
six, or nine months, are commonly given. 
In such cases, the auctioneer gives his own 
obligations for the goods, and receives in 
return those of the purchasers. 



9. This mode of sale is employed in the 
disposition of {»operty Isfeen by process o^ 
law, for the payment uf debts, in ev^P 
part of the world, when the influence of 
Eurofiean law has extenled. It is used in 
|kreforence to any otter, because it is the 
most ready way of sale, and is n^reover 
the most likdy metbqd to secure to the 
debtor scxnething like the value of his pro- 
perty. 

10. £|»ciitors and administrators often 
em;doy thu convenient method of sale, in 
setting the estates of debbased persons ; 
and they, as well as riteriffi and consta- 
bles^ ejMifikio, or by viitne of their office, 
have a lawful right to act in the capacity 
of anetkoeer, in perfomull^their respective 
duties; and no tax » teqi^md by the state, 
in suf^ caiSies. 

11. The sale by auction was in use 
among the Romans, even in the early days 
of their city. It was first employed in the 
disposition of spoils taken in wior ; hence 
a spear was adopted as a signal of a public 
sale ; and this continued to be the auction- 
eer's emblem, even after this mode of sale 
was extended to property in generaL The 
red flag and spear, or rather the handle of 
that instrument, both emblematical of Mood 
and war, are still employed for the same 
purpose. 

12. Several attempts have been made 
in the United States, to suppress sales of 
merchandise at auction ; but these endea- 
vours were unsuccessful, since experience 
had proved this mode of e^cting exchanges ■ 
to be prompt and .convenient; and since 
some of the states derived ccmsiderable 
revenue from the duties. So long as con- 
flictmg interests remain as they are, this 
mode of sale will be likely to continue. 
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L Tub Lord leaw Christ, our Saviour, 
during his viait of mercy to the world, 
ehoee irom among liis dtsciplea twelve 
men, to be his especial agents in ealablisb- 
iag bis church. These men, in our trans- 
Idtioa of the New Testament, are deno- 
minated apostles. The grand commiraion 
which they received was, "Go je into all 
the world, and preach my gospel to every 



2. The apoetlea commenced their noble 
enterprise on tliat memorable day of Pen- 
tecost, wlilch next occurred after the as- 
cension of their master; and, in the city 
of his inveterate enemies, soon succeeded 
in establishing a church of several thou- 
sand members. The doctrines of Chris- 
tianity soon spread to other cities and coun- 
/r/es/ and, be/bre Ibe close of that cen- 



tury, the7 were known and embraced, 
more ot lee% in every province irf the 
Roman empire. ' 

, 3. The apostles, however, were not the 
only -agents engaged in spreading and 
maintaining the doctrines of Christianity; 
for, in every church, persons were found 
capable of taking tbe supervision of the 
rest, and of exercising the office of the 
ministry. These were ordained,' either by. 
tlie apoetlea themselves, or by persons au- 
thorised by them to perform the ceremony. 
4 After the church had pened through 
a great variety of persecutions, during a 
period (^ nearlythreecenturieetheCbris- 
tians became superior in numbers to the 
pagans in the Roman empire. In the 
early pan of the fuurih century, a firee 
toleration, in religious matlersi waa de- 
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claxed by Constantine the Great, who took 
the church under his especial protection. 

5. The Cm-istians of the first and second 
centuries usually worshipped GJod in pri- 
vate houses, or in the open air, in retired 
places, chiefly on account of the persecu- 
tions to which they were often subjected. 
It was not until the third century, that 
they ventured to give greater publicity to 
their service, by building churches for 
general accommodation. When the Cross 
had obtained the ascend^^y, in the subse- 
quent age, many of the iieathen temples 
were appropriated to Christian purposes, 
and many splendid churches were erected, 
especially by Constantine and his suc- 
cessors. 

6. In the middle ages, a great number 
of edifices were erected for the perform- 
ance of divine worship, which, in loftiness 
and grandeur, had never been surpassed ; 
and the greater part of these remain to the 
present day. Some of the most fiimous 
churches are, St. Peter's, at Rome ; Notre 
Dame, at Paris ; St. Stephen's, at Vienna ; 
the church of Isaac, at St. Petersburg ; the 
minsters at Strasburg and Cologne; and 
St. Paul's, in London. 

7. Up to the time of the great change 
in favour of Christianity, just mentioned, 
the whole church had often acted together 
in matters of common interest, through the 
medium of general councils ; and this prac- 
tice continued for several centuries after- 
wards. But the variance and dissensions 
between the Pope of Rome and the Pa- 
triarch of Constantinople, combined with 
some other causes, produced, about the 
close of the ninth century, a total separation 
of the two great divisions of the church. 

8. At the time of this division, the whole 
Christian world had become subject to 
these two prelates. The part of the church 
ruled by the Patriarch, was called the East' 

Id 



em, or Greek Church ; and that part which 
yielded obedience to the Pope, was deno- 
minated the Western^ or Laiin Church 
Many attempts have been since made to 
reunite these two branches of the church ; 
but these endeavours have hitherto proved 
unsuccessful. 

9. The conquest of the Roman Empire, 
so often mentioned in the preceding pages, 
was particularly injurious to the church, 
especially that part of it subject to the 
Roman Pontiff; since it nearly extinguish- 
ed the arts and sciences, and since the bar- 
barous conquerors were received into the 
church, befi)re they had attained the proper 
moral qualifications. From these causes, 
chiefly, arose the conduct of the church, 
in the middle ages, which has b^en so 
much censured by all enlightened men, 
and which has been often unjustly at- 
tributed to Christianity herself, rather than 
to the ignorance and barbarism of the 
times. 

10. In the year 1517, while Leo X. oc- 
cupied the papal chair, Martin Luther, of 
Saxony, commenced his well-known oppo- 
poeition to many practices and doctrines in 
the church, which he conceived to be de- 
partures frmn the spirit of primitive Chris- 
tianity. He was soon jouied in his opposi- 
tion by Philip Melancthon, Ulric Zuingle, 
and finally by John Calvin, as well as by 
many other distinguished divines of that 
century, in various parts of Europe. 

11. These men, with their followers and 
abettors, for reasons too obvious to need 
explanation, received or aasumBd the ap- 
pellation of Reformers; and, on* account 
of a solemn protest which they entered 
against a certain decree which had been 
issued against them, they also became dis- 
tinguished by the name of Protestants. 
The latter term is now applied to all€A<i<sK 
of whaAi^N^t ^'eiTtfsai\\»5ackW>s^^^ 
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division of the church, that do not acknow- 
ledge the authority of the Roman See. 

12, The Protestant division of the church 
is called by the Roman Catholics, the West- 
ern Schism, to distinguish it from that of 
the Greek church, which is termed the 
Eastern Schism, The Protestants are di- 
vided into a great number of sects, or par- 
ties; andt although they difierfrom each 
other in many of their religious sentiments, 
they agree in their steady opposition to tlie 
Roman Catholics. 

Id. The ostensible object of the founders 
of all the churches differing from the 
Romish communion, has been, to bring 
back Christianity to the state in which it 
existed on its first establisliment ; and to 
prove their positions in doctrine and church 
government, they appeal to the scriptures, 
and sometimes to the Christian writers of 
the first four or five centuries. The advo- 
cates of the " mother church," on the con- 
trary, contend that, being infallible, she 
can never have departed from pnmitive 
principles, on any point essential to salva- 
tion. 

14. As to the government of the several 
churches, it is, in most cases, either Epis- 
copal or Presbyterian. In the former case, 
three orders of clergymen are recognized ; 
viz. bishops, presbyters, and deacons ; and 
these three orders are supposed, by the 
advocates of episcopacy, to have been 
ordained by the apostles. This opinion is 
supported by the circumstance, that these 
orders are mentioned in the scriptures; 
and also^by the fact, gathered from Chris- 
tian writers, that they were uniformly 
established early in the second century. 

15. It is supposed, that these three orders 
of ministers were instituted in the Chris- 
tian church, in imitation of the Jewish 

1: the bishop representing the 



high-priest; the presbyters, the priests; 
and the deacons, the Levites.^ 

16. On the other hand, the advocates of 
the Presbyterian form of government, as- 
sert, that in the first century of the church, 
bishop and presbyter were the same order 
of ministers, and that the former was 
nothing more than a presbyter, who pre- 
sided in Christian assemblies, when met to 
consult on church afiairs. 

17. The deacons in the churches that 
have renounced^lpiscopacy, are not classed 
among the clergy, but are chosen from 
among the private members, to manage 
the temporalities of the congregation, or 
church, to which they belong ; to assist the 
minister, on some occasions, in religious 
assemblies ; or to take the lead in religious 
worship, in his absence. In this form of 
government, therefore, there is but one 
order of clergymen ; and this is denomi- 
nated presbyter^ priest, or elder, 

18. The literary and religious qualifica- 
tions requbred of candidates for orders have 
varied in difierent ages of the church, ac- 
cording to the existing state of literature 
and religion; and the requirements in 
these two particulars are now different, in 
the several denominations. Nearly all, 
however, require the profession in the can- 
didate, that he believes he is moved by the 
Holy Ghost to take upon him the office of 
the ministry. Some churches require a 
collegiate education, with two or three 
years of the study of divinity ; but others, 
only such as is usually obtained in common 
schools, combined witii a'tolerable capacity 
for public speaking. 

19. The clergy in the Roman Catholic 
church, is of two kinds ; the one regular, 
comprehending all the religious of both 
sexes, who have taken upon themselves 
moQastic vows the other secular, com- 



THE CLERGYMAN. 



123 



prehending all the ecclesiastics who do not 
assume these obligations. The latter, how- 
ever, in common with the &rmer, take a 
vow of perpetual celibacy. 
■ 20. It is the especid duty of clergymen, 
to preach the go^l; to administer the 
ordinances; and to en&rce the discipline 
of that branch of the church to which they 
belong. They are also expected to ad- 
minister consolation to persons in distress 
of mind, arising from the complicated evils 
of this life ; to unite persons by the bonds 
of matrimony ; and finally, in attending on 
the burial of the dead, to perform the last 
ceremony due from man to man. 

21. Ministers of the gospel occupy an 
elevated stand in all Christian communi- 
ties, both on account of the higl^ tope of 
moral feeling which they generally pos- 
sess, and on account of the interest which 
the people at large feel in the subject of 
religion. The work of the ministry is em- 
phatically a work of benevolence ; and no 
man can perform it with satisfaction to 
himself, or with acceptance to the people 
of his charge, if destitute of love to God 
and man. 

22. In most of the kingdoms of Europe, 
some one of the several denominations is 
supported by legal enactments ; but in tlie 
United States, every branch of the church 
enjoys equal favour, so far as legislation is 



concerned. In most cases, the institutions 
of religion are supported by voluntary con- 
tributions or subsCriptionsL 

23. The salary received by ministers ot 
tlie gospel, in the United States, is exceed^ 
ingly various in the different denomina- 
tions, and in the same denomination from 
difierent congregations. In some instances, 
they receive nothing for their services ; in 
others, a liberal compensation. 

24. It is but justice to this profession to 
remark, that, taking the ability of its them- 
bers into account, there is no employment 
less productive of wealth ; and this is so 
evidently the case, that $ome denoyiina- 
tions distribute, annually, a considerable 
amount among the wid^mand orphans of 
those who have devoted tit^ir liv^s to the 
ministry. 

25. The meagre support which the mi- 
nistry usually receives, arises, in part, from 
the opinion too commonly entertained, that 
this profession ought to be one of benevo- 
lence exclusively, and that ministers should, 
therefore, be contented with a bare subsist- 
ence, and look for their reward in the con- 
sciousness of doing their duty, and in the 
prospect of future felicity. This is a very 
convenient way of paying for the services 
of faithful servants, and df relieving the 
consciences of those whose duty it is to 
give them a liberal support 
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1. AiTOkmer at i\w, and lawyer, are 
BjinoDyinoiiH termB, both being applicable 
to tbme indivkluala who Innsact buBinesa 
of a legal nature for others, who, in this 
relation, are called clientt. Before a per- 
■on is permitted to prBCtise law in out 
courts, he ia required to pass through a 
regular course of study, and afterwarda 
undergo an emraination before persona 
learned in the law. 

2. This profession has its foundation in 
the nameroua and complicated laws which 
have been adopted by men, to govern their 
intercouree with each other. These taws, 
U they exist in ourcountry, may be divided 
into ixnttUutional and municipal. Con- 
■titutional law ia that by which the govern- 
ments of the United States, and of the dif- 
ferent states, have been established, and 



by which they are governed in their ac- 
tion. The constitution of the United 
States is the supreme law of the land. 

3. Municipal law embraces those rules 
of civil conduct prescribed by the suprenfc 
power of the state, or of the nation; and 
ii cranposed of atatale and common law. ~ 
Statute law is the exproBH will of the 
legislative part of the government, render- 
ed authentic by certain fonns and solemni- 
ties, prescribed by the constitution. 

4 Common law is a ^stem of rules and 
usages, which have been applied in par- 
ticular cases of litigation. It originated 
in the dictates of natural justice, and cul< 
tivated reason ; and is found more particu- 
larly in tlie reports of the decisions of the 
courts of justice. The common law is 
I employed, in roost cases, to aid in ihs 
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construction and definite application of 
; statute law, or positive enactments cf the 
/ legislature. The common law of England 
' has been adopted by every state in the 
I Union, except Louisiana. 

5. The constitution of the United States, 
and of the several states, provides for three 
departments of the respective governments, 
viz. the legislative, the executive, and the 
judicial. It is the chief province of the 
first to enact laws, and of the second and 
third to see that they are duly executed. 

6. The judicial power of the United 
States is vested in one supreme court and 
two inferior courts. The supreme court 
is now composed of seven justices, who 
commence their session in the Capitol, at 
Washington, on the second Monday in 
January. The two inferior courts are the 
district and circuit courts : in the first of 
these presides a single judge ; in the se- 
cond, one of the justices of the supreme 
court, and the district judge. 

7. The judiciary of the United States 
takes cognisance of all cases which arise 
under the constitution, laws, and treaties, 
of the United States, and likewise of those 
cases arising under the law of nations. It 
also embraces all cases of admiralty and 
maritime jurisdiction, as well as those con- 
troversies to which the government of 
the United States is a party ; the contro- 
versies between two states; between a 
state and citizens of another state; be- 
tween citizens of different states ; and be- 
tween a state or citizens thereof, an ^foreign 
states, citizens, or subjects. 

8. The judicial systems of all the states 
correspond, in many respects, with each 
other. In all, the office of justice of the 
peace is similar. To these magistrates, 
the general police of the counties is chiefly 
committed, as they have authority to cause 
criminals, and other disturbers, of the peace, 



to be arrested ; and, if the ofiTence is small, 
to fix the penalty ; but if the ofience is too 
great to be brought within their jurisdic- 
tion, they commit the offenders to prison, 
to be reserved for trial before the proper 
tribunal. 

9. In many of the states, the common 
magistrates of the county, or a select num- 
ber of them, form a court, called county 
sessions, which has a comprehensive juris- 
diction in matters of police, and in regu- 
lating the afihirs of the county ; such as 
building court-houses, assessing county ' 
taxes, opening roads, and licensing taverns. 

10. In Virginia, the county sessions is 
an important court : its jurisdiction extends 
to many crimmal cases, and to thosa of a 
civil nature involving the amount of $300. 
Although a great amount of business passes 
through these courts, the justices discharge 
all their duties without compensation. In 
most of the states, the common magis- 
trates, in their individual or collective^ 
capacity, have jurisdiction over civil cases, 
varying in their greatest amount from thir- 
teen to one hundred dollars; a right of 
appeal being reserved to a higher court. 

11. No definite qualifications are re- 
quired, by law or usage, for practising in 
the magistrates' courts : accordingly, there 
are many persons who plead causes here, 
who do not properly belong to the profes- 
sion of law ; these are called pettifogger s^ 
and the practice itself, by whomsoever per- 
formed, is called pettifogging. Lawyers 
of inferior abilities and acquirements are, 
also, frequently termed pettifoggers. 

12. In all the states, a class of county 
courts is established, denominated courts 
of common pleas, county courts, district 
or circuit courts, which have original ju- 
risdiction of civil actions at law, or indict- 
ments for crunes. Over tha^ft. -5^^ ^^soSsi- 







•• •• -■._-- ..T , ""^i —It'. I.'i Z': OtUT' •Jll'WJa'- 

■'••' '•■■ ' -.. .-.:. '.iTi: - :". :: V- • TiSTtUi^T »- Ai"^: 

•'■ ' . ■ •■ -J . . s ." -" Ui'.- '.; ' r.: -^. -•••'.•. r • ;t- : mi; ria*rjxc 

•*''" ■■■■ '. ■ •--■ .-"';._ ■ '- ' ».*■ . M'.e n. Ti.?- ur?!*:^- 

•~ • - .*.•.-" ~ ' , ZJ • --t -•;.'!;; tv\'»»jii < •?».! 

• •■ • ... ".#_..•■ *" •~~ ,_• . , '' '••■• * -■** * T«V.-». T ■ Ih* < T- 

'■' • ■■'.■."*■'*"_ Z.': ''•• ■' f'"' I ". • •*•* '• »>eM^"»«ff»:»L. .y, I 

•■ ■ ■ • ■ .■ .- • -J— .«, - « - •- ? I ••..•«.-. f** *■: 1*111 r»scc« ?j» 

• * ' ■ . . ■ ."-i^ .r^.. ^ ~ _^r "•."* •■-; "■•• ~»c . s,.»b4.rv " tc % »-j'i raew*.' xln| 

"' ■ . - - _-;':. - T...' "1" ". * •: 1 7n,iiu ».»k ' ■'•;iM*/'?oa >jlk« 'JJ 

--- ^ -i * jrrurf*a minis .t :::iLiia:ii[_'; xni. s.r :he maunteoancc of 

*^ *i3iirt I jg iQiia>^c2isft rf . rcrriir: y» --«"* principles. 



1 


R 




m 


1 



THE PHYSICIAN. 



1. Ahohq the va) 
that of the physician deserves to be placed 
ia the foremost rank. The professbn is 
founded in the multiplicity of diseases to 
which humanity ia liable, and in the medi- 
cal qualities of certain substances, which 
Lave been found lo supply a remedy. 

2. Itisimplied, thoughnot expressly de- 
clared, in the scriptures, that tlie diseases 
and other calamities pertaining to our 
earthly condition, originated in the fall of 
man fromjiis pristine innocence; and the 
Grecian feble of Pandora's box appears to 
have originated in a similar tradition. It 
aeems thftt Jupiter, being angry at Pro- 
metheus, ordered Vnlcan to make a woman 
endowed with every poeeible perfection. 
This workman having finished his task, 
and presented the workmanship of his 



bands lo the gods, they loaded her with 
proeents, and sent her to Promethen& 

3. This [H'ince, however, Euspecting a 
trick, would have nothing to do with tier ; 
but EpimelheuB was so captivated with 
her charms, that he took her to be his wife. 
Tbe curiosity of Gpimetheus, too^ led him. 
to look into the fttal box, which he-had no 
sooner opened, than there issued fitxn it 
t)ie complicated miseries and diseasea^ 
which have since afflicted the &mily of 
man. He inalantly shut tbe box; but all 
had fiown, save Hope, which bed not time 
to escape; and this is consequently the . 
only blessing that permanently remains 
with wretched mortals. 

4. Since the intradnctkm of moral evil 
into the world, it cannot be eupQoaed. th>i- 
maa haa e\«t cwipj^A. •4)fc V ■ -• 
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under the form of a serpent, was conducted 
from Epidaurus, in Greece, and introduced, 
withgreat pomp, npon an islet in the Tiber, 
which was thenceforth devoted to his par- 
ticular service. 

13. Archagathus, a Greek, was the first 
who practised physic, as an art, at Rome ; 
and he was soon followed by many more of 
his professional brethren. These pioneers 
of medicine, however, were violently op- 
posed by Cato the Censor, who publicly 
charged them with a conspiracy to poison 
the citizens. But the patients under their 
care generally recovering, he began to 
regard them as impious sorcerers, who 
counteracted the course of nature, and 
restored men to life by means of unholy 
charms. 

14. Cato having succeeded in producing 
a general conviction, that the practice of 
these physicians was calculated to ener- 
vate the constitutions, and corrupt the man- 
ners of the people, restrictions were laid 
upon the profession, and practitioners were 
even forbidden to settle at Rome. But 
after the people had become more vicious 
and luxurious, diseases became more fre- 
quent and obstinate, and physicians more 
necessary. The restrictions were, there- 
fore, at length removed. 

15. Among the Roman writers on medi- 
cine, Celsus was the first who is worthy of 
consideration. He has been denominated 
the Roman Hippocrates, because he imi- 
tated the close observation and practice 
of that physician. His work, as well as 
that of his great prototype, is read with 
advantage, even at the present day. He 
flourished at, or near, the time of our Sa- 
viour. 

16. In the second century of the Christian 
era, Galen, a Greek physician from Perga- 
mus, and a disciple of the Alexandrian 
school, settled in Rome. He was learned 

17 



in cill branches of medicine, and wrote more 
copiously on the subject generally, than any 
other person amongst the ancients. For 
1300 years, his opinions were received as 
oracular, wherever medicine was culti- 
vated. 

17. After the destruction of the Western 
Empire by the barbarous nations, the sci- 
ence of medicine was cultivated only in 
the Greek empire, and chiefly at Alexan- 
dria, until it began to arrest the attention 
of the Arabians, in the seventh century. 
The works of several Greek philosophers 
and physicians were translated into Ara- 
bic, under the patronage of the caliphs ; 
several of whom were zealous promoters 
of learning. 

18. In the eighth century, the caliph 
Almansur established, at Bagdad, a hospi- 
tal for the sick, and an academy ; in the 
latter of which, among other branches of 
knowledge, was taught the medical art. 
But it was in Spain, that Arabian learning 
rose to the highest point, and produced the 
most successful results. The university' 
of Cordova became the most celebrated fai 
the world, and continued to maintain its 
reputation for a long series of years. Ara- 
bian medicine reached its greatest emi- 
nence, in the eleventh century. 

19. In the tenth century, this science 
began to be taught in the schools of other 
parts of Europe ; but its professors derived 
their knowledge of the subject from the 
•Arabian school, or from Arabic translations 
of the ancient authors ; and this continued 
to be the case until the conquest of Con- 
stantinople by the Turks, in 1453. At this 
time, many erudite Greeks fled into Italy, 
and carried with Uiem the ancient writings. 

20. Before the general revival of this 
science in Europe, the cure of diseases 
was chiefly confided^ isv ^3rr ^^os^sss^^ -w^ 
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*!!:. >- * ; ■ ^. jrecjenllj rsL^c "^:re urvc ..-"f Tisiocarr theories than physicians of 

rfi ^cc5 .V!rv3xc:«:&. .irc ii«:' izii^ecc* cc' KYmer times. Besides, manj of the sob- 

mcrvi rvl.csk iraz --^'c lie iTCvi'mic ci ^^ts of former cootroTerey having^ been 

3>\ucL TvsKCjei "T:-? «:p*?:*5C.:A*c» cf at^sactorily settled, there are now fewer 

I'i."* Aij-jtr,xs raiek 'Wv^x'^ ji^ i>* =eii:25 caiKes rf dirisioo and excitement among 
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4^ M::tirs .-c OirsCfniicni, rnzcbes*. cf which the following are the 
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1. This globe, and every thbg apper- 
taining to it, is composed of aubstaocea, 
wfiich exist either in a compound or sim- 
ple state. It is the object of the ecientific 
cliemidt (o investigate the properties of 
these substances, and to show their action 
upon each other. By this science, there- 
ibre, compoand bodies sre reduced to the 
simple elements of which they are com- 
posed, or new combinations formed. 

2. According to the preceding defini- 
tions. Chemistry comprehends an immense 
variety of objects. It is ecaicelj possible 
to name a thing or phenomenon in the na- 
tural world, to which it iiloes not directly 
or indirectly apply; even the growth of 
vegetables, and the preparation and digee-' 
'tion of our food, depend upon chemicai 
priociples. 



2. The word chemistry is supposed to 
be of Egyptian origin, and, in its primary* 
application, was the same with our phrase 
natural philosophy. Its meajiing was b& 
terwards restricted to the art of worliing 
those metals which were moat esteemed. 
In the third century, it came to be applied 
to the pretended art of transmuting baser 
metals Into gold. The science, in the lat- 
ter sense of the word, was eagerly culti- 
vated by the Greeks; and fioni tiiem it 
passed to the Arabians, who introduced it 
into Europe imder the name of alchymy. 

4. The ftof&aoie of the art were dig- 
nilied with the appellation of alchymistio 
philosophna, and the leading doctrine of 
the sect was, that all metals are cmnpoeed 
cf the aame simple aubstancea; a.<:td^S:«»^ 
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being, changed intx) gold : hence, the chief 
object of their researches was the dis- 
covery of an agent, by which this great 
change was to be effected. The substance 
supposed to possess this wonderful property 
was called " the philosopher's stone ;'* the 
touch of which was to change every kind 
of metal into gold. 

5. The greatest rage for alchymy pre- 
vailed between the tenth and sixteenth 
centusies. The writers on this subject 
who appeared during that period, are very 
numerous; most of whom are unintelli- 
gible, except to those initiated into the 
art ; many of them, however, display great 
acuteness, and an extensive acquaintance 
with natural objects. They all boast thiat 
they are in possession of the philosopher's 
stone, and profess the ability of communi- 
cating a knowledge of making it to others. 

6. Their writings and confident profes- 
sions gained almost implicit credit, and 
many unwary persons were thus exposed 
to the tricks of impostors, who offered to 
communicate their secret for a pecuniary 
reward. Having obtained Jhe sum pro- 
posed, they either absconded, or wearied 
out their patrons with tedious and ex- 
pensive processes. 

7. Chemists, for a long lime, had sup- 
posed it possible to discover, by their art, 
a medicine which should not only cure but 
prevent all diseases, and prolong life to 
an indefmite period, even to immortality. 
This notion gradually becoming prevalent, 
the word chemistry acquired a more exten- 
sive application, and embraced not onl}^ 
the art of making gold, but also that of 
preparing **the universal medicine." Some 
of these visionary men asserted, that the 
philosopher's stone , was this wonderful 
panacea. 

8. Few readers need be informed, that 
tAe researches for the philosopher's stone, 



and the universal remedy, were, at length, 
abandoned, as fruitless and visionary ; yet 
the numerous experiments which had been 
instituted on these accounts, w^ere attended 
with the incidental advantage of a con- 
siderable dexterity in the performance of 
chemical operations, together with the dis- 
covery of many new substances, and val- 
uable facts, which, without these strong 
incentives, would have remained, at least, 
much longer in obscurity. 

9. Although none of the medicines pro- 
duced in the chemical laboratory answered 
the chimerical expectations of the chemists, 
in curing all diseases, and in rendering 
the perishable body of man immortal, yet 
they proved sufficiently valuable in the 
healing art, to command the attention of 
the profession all over Europe. The adop- 
tion of chemical medicines, however, was, 
at first, everywhere opposed, either as 
uqsafe remedies, or as being inferior in 
efficacy to those which had been used for 
so many centuries. 

10. These prejudices having given way 
to the light of experience, chemical niedi- 
cines came, at length, to occupy a con- 
spicuous place in the Materia Medica; 
and their value within the present century 
has become still more manifest. One of 
the most useful branches of Chemistry, 
therefore, is to make the various prepara- 
tions used in the medical art. 

11. The most efficient agent in the 
introduction of chemical medicines, was 
Tiieophilus Paracelsus. This singular in- 
dividual was born near Zurich, in Switzer- 
land. Having studied chemistry under 
two masters, he commenced a rarbbling 
life, in pursuit of chemical and medical 
knowledge; and, having visited Italy, 
France, and Germany, where he met with 
many whimsical adventures, which con- 
tributed greatly to advance his reputaticHi, 
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he was elected, in 1527, to fill the chair 
of chemistry, in the University of Basle. 

12. Oneof the first acts of this arrogant 
professor was to hurn^ with the utmost 
solemnity, while seated in his chair, the 
works of Galen and Avicenna, declaring 
to his audience, that if God would not 
impart the secrets of physic, it was not 
only allowable, but even justifiable, to 
consult the DeviL He also treated his 
contemporaries with the same insolence, 
telling them, in a preface to one of his 
books, that "the very, down on his bald 
pate had more knowledge than all their 
writers, — the buckle of his shoes more 
learning than Galen and Avicenna, — and 
his beard more experience than all their 
universities." 

13. It could not be expected that a man 
with such a temper could long retain his 
situation ; and, accordingly, he was driven 
from it, in 1528, by a quarrel with those 
who had conferred the appointment From 
this time he rambled about the country, 
chiefly in Germany, leading a life of ex- 
treme intemperance, in the lowest com- 
pany. Nevertheless, he still maintained 
his reputation as a physician, by the ex- 
traordinary cures occasionally efibcted by 
his powerful remedies, although his failures 
were equally conspicuous. 

14. But itie most signal fiiilure of his 
remedies occurred in his own person ; for, 
after having boasted for many years of 
possessing an elixir which would prolong 
life to an indefinite period, he died, in 1541, 
at Slftlzburg, with a bottle of his immortal 
catholicon in his pocket ^ The medicines 
on which Paracelsus chiefly relied, were 
opium, antimony, and various preparations 
of mercury. He has the merit of applying 
the last, especially, to cases in which they 
had not been before used ; and upon this 
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circumstance, his great reputation de- 
pended. 

15. We have been thus particular in 
noticing this individual, because he was 
the first who gave public lectures on che- 
mistry in Europe, and because he gave the 
first great impulse in favour of chemical 
medicines. He also carried his specula- 
tions concerning the philoeopher*s stone, 
and the universal remedy, to the greatest 
height of absurdity ; and, by exemplifying 
their inutility and fidlacy in his own person, 
he contributed more than any one else to 
their disrepute and subsequent banishment 
from the science. 

16. Researches for the philosopher's 
stone, and the universal reinedy, having 
been, at length, relinquished, the chemical 
facts which had been collected became, in 
the general estimation, a heap of rubbish 
of little value. At this tune, there arose 
an individual thoroughly acquainted with 
these facts, and capable (£ perceiving the 
important purposes to which they might be 
applied. 

17. The name of this individual was 
John Joachim Becher. He published a 
work m 1669, entitled "Physica Subter- 
ranica,'' by which he gave a new directioo 
to chemistry, by applying it to analyzing 
and ascertaining the constituent parts of 
material bodies; and his system is the 
foundation of the science, as it now exista 

18. George Earnest Stalil, a medical 
professor in the University of Halle, adopt- 
ed the theory of Becher, and, after bis 
death, edited the work just mentroned; 
but he so simplified and improved it, that 
he made it entirely his own ; and, accord- 
ingly, it has always been distinguished by 
the appellation of the Stahlian theory. 
The principal work of Stahl, on this sub- 
ject, was published in 1729 \ a3ad> ^cesskr^ 
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that time, chemistry has been cultivated 
utrith ardour in Germany, and in other 
countries in the north df Europe. 

19. In France, chemistry became a 
fashionable study, about the middle of the 
eighteenth century : it had, however, been 
cultivated there l^ a few individuals, long 
before tluit period. Men of eminence now 
appeared in all parts of the kingdom, and 
discoveries in the science were made in 
rapid suocession. Some attention was 
also paid to it in Italy and Spain. 

20. In Great Britain, this subject attractp 
ed but little attention, except from a few 
individuals, until Dr. Cullen had become 
profbsior of the science, in the University 
of Edinburgh, in 1756. This accurate 
investigator of natural phenomena sac- 
ceodod in enkindling an enthusiasm for 
chemical investigatioiui among the sto- 
dr^ntii ; and the subsequent experiments of 
Dr. HIack, Mr. Cavendish, Dr. Priestley, 
atul I«a\\)i»i<tr, which resulted in the dis- 
<\>v<^ry of the constituent parts of air and 
WAtor» ditUised Uu> same ardour through 
twvy part t^ the kingdom. 

Ut. liMVi^iiiior, the celebrated French 
rht^tuUt, having )u^)vod the Stahlian tlieory 
U\ \m Inrorrfoti ftHuidod anotlier on the 
rh(>iu(onl nlHniti<»« and combinations of 
ftxygnn M'ith tim various substances in 
nntnrt^. Thin nyntom has boon generally 
nilopltK), •\wn it oxplains a great number 
(iC ))honuitu>iia nww satintkcturily than any 
othttr tivt^r pr<)|MM(Ml The great chemical 
a^jftMit, in thn Stahlian system, was sup- 
piwitMl t() Ih) an inflammable substance, 
which was denominated by tlie theorist 



phlogiston. To distinguish, therefore, the 
new theory from the one which it snper* 
seded, it was called the pneumatic or anti- 
^logistic system. 

22. In 1787} a new technical nomencla- 
ture was devised, by the aid of which all 
the chemfcal iacts are easily retained m 
the memory. Twelve or fifteeA terms 
have be«i found sufficient for the founda- 
tion of a methodical language; and, by 
changing the. terminations of these radi- 
cals, or by prefixing certain words or syl- 
lables, the changes that take place in 
bodice are clearly expreBBed, This valua- 
ble innovation originated with Lavoiaer 
and three other French chemist& 

33. The present centory has been par- 
ticularly distinguished by numerous and 
important discoveries in chemical scimice ; 
but our limits do not permit us to enter 
into further details : we will merely state, 
that, among the many eminent men who 
have devoted their attention to tiiis com- 
prehensive sci^ice, 3ir Humphrey Davy, 
of Great Britam, seems to be entitled to 
the greatest consideration. 

24 Chemistry is so extensive in its 
application, that we will not attempt to 
describe any of the operations <^ the la- 
boratory. We, therefore, conclude this 
article by recommending this science to 
general attention ; assuring Uie uninitiated, 
that it is beset with fewer dfficulties than 
tliey are apt to suppose^ and that every 
efibrt in the course will be attended with 
interesting facts and jrfimiomena, which 
will abundantly reward the labour of in« 
vcstigation. 




THE DRUGGIST AND APOTHECARY. 



1. The droggist ia a wholesale dealer 
in dnig^ which, in commerce, embrace 
not only articles used or recommended b; 
the medical profeaaion, but also spices, d;e- 
etuf&, and paints. The commoditiea of his 
trade are obtained Irom almost every quar- 
ter of the gUAe; but eqieciallj' from the 
couatriea bordering upon the Meditena- 
nean aea, and from the East ludiea and 
^aiah America. 

2. The chemist locdw to the druggist for 
moet of the materiala employed in his 
laboratory; and from bim the apot^ary, 
physieian, and country mefbhant, Ritain 
their chief euppiy of mediciDea. Tliere 
are, however, but few person^ in tbe'Vlfr 
ted States, who confine themaelves ezdu- 
eively to this Imtiicb of buwneas; &ir mSsf' 
of the druggist* are alw apothecaries, and 



Bometimea operative, or manD&ctoring 
chenlieta. 

3. Medicinals, when they come into the 
warehouse of the druggist, are usually in 
a crude state ; and many, or most, of them 
must necessarily undergo a variety of 
changes, of a chemical or mechanical na- 
ture, before they can be applied in pra&' 
tice. The att by which these cbangea are 
eflected is called Piiarmacy, or Fharma- 
cautica; and the books which treat c^ 
pharmaceutical oper^ions are denominated 
Fharmacop<EiaB, or Dispeneatoriea. 

t The oporations of Pharmacy, which 

depend upon chemical principles, are con- 

dnatad cbieSy by the operatire chemist; 

, buttb oae which consist merely in mechan^ 

:1 HB9uction,OT in DUJ:la%tci^«Jc«t <i 
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properly to the vocation of the apothe- 
cary. 

5. The apothecary sells medicines in 
small quantities, as they may be demanded 
fi>r immediate appropriation by individuals 
or in families Many of the standing com- 
pound preparations which have been au- 
thorized by the Pharmacopoeias, and which 
are in regular demand, he keeps ready 
prepared ; but a great proportion of his 
"business consists in compounding and put- 
ting up the prescriptions of the physician, 
as they are needed by the patient 

6. In country places, where there are 
generally no apothecarynshops, the physi- 
cians compound and prepare their own 
prescriptions; but in cities, where these 
establishments are numerous, tbe medical 
profession prefer to rid themselves of this 
trouble. In most cases, however, they 
keep by them a few remedies, which can 
be applied iiTcases of emergency. 

7. In Great Britain, the apothecary is 
permitted to attend sick persons, and ad- 
minister medicines, either according to his 
own judgment, or in conformity with the 
directions of the physician. He is, there- 
fore, a physician of an inferior order; and, 
as his fbos are moro moderate than those 
of the rojfular profession, his practice is 
extensive among persons wlio, from neces- 
sity or inclination, are induced to study 
ocononiy. 

8. Tho nix>thccarie8 in England, Scot- 
Inml, And Ireland, are obliged to make up 
thrir ntnnding moilicincs acoording to the 
foruuiInH of tlio Dispensatories, adopted in 
thoir nH«|)(>otivo countries; and their shops 
nn^ Huhjoot to tho visitation of censors, 
who Imvo Authority to destroy those medi- 
oiut^ii which thoy nmy consider unfit for 
•»iit,..-m) that unwholesome or inefficient 

md}9§ bo not imposed upon the t|ft. 



The apothecaries' halls, in France, are 
slsoxnider the supervisron of the medical 
fiiculty. 

9. In the United States, there is no 
censor^ip of this kind established by the 
public authorities; yet the physicians are 
careful to recommend apothecaries in whom 
they have confidence, to prepare their pre- 
scriptions. The professors in our medical 
schools are, alao, particular in naming to 
their students those druggists whom they 
consider men of honour ; and omit, at least, 
to name those who have been detected in 
selling adulterated medicinea 

10. We have, also, an incorporated col- 
lege of pharmacy both in New- York and 
Philadelphia, and in each pf these, chemical 
and pharmaceutical Ijectores are delivered 
by regular professors. These institutions, 
although of recent origin, have exerted an 
important influence in reforming and pre- 
venting abuses in the preparation of medi- 
cines ; and public opinion, especially in the 
cities, is beginning to render it important 
fi)r students in pharmacy to obtain a de- 
gree from one of these colleges. Under 
the auspices of the institution at Philadel- 
phia, is published a quarterly journal, de- 
voted to pharmaceutical science. 

11. A Pharmacopoeia for the United 
States was formed at Washington, in 1820, 
by a delegation of physicians from the prin- 
cipal medical societies of the Union. A 
revision of this work is expected to be 
made every ten years. Dispensatories, as 
they exist in this country, are founded 
upon the Pharmacospias, and may be pro- 
perly ODnsidered commentaries upon them, 
since the former contain the whole of the 
latter, together with more minute descrip- 
tions of the sensible and real properties of 
thiynedicinee, as well as their history and 
exact mode of preparation. 




THE DENTIST. 



1. Tbk human ftmily is subject to h 
variety of diseases in the teeth, which 
^nerally cauae the final deBtiuction or 
loea of tbeW iinportaiit instruments, uniem 
judicious remedies be applied in prc^r 
Btaaaa. These remedies are administered 
bf the dentieL 

3, There are few persona, in proportion 
to the great imm of the people, who seem 
to be awrare of the utilit; of dentistry; 
for, taking the United States together, not 
more than ooe person in -a. hundred ever 
reaoita to the' professors of this art, with 
the view of obtaining a reuiedjr for an;^ 
dent^ disease with which he maj be af- 
'flicted. The commoa sentiment seems to 
be, that diseases of the 'teeth, and their 
final loo, at diBerent periods of life, are 
inevitable inooavMiieiiceB, to which w» 
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must submit with the same philoet^hy 
with which we meet other misfbrtunes. 

3. To enable readers who have never 
ejuimined this subject, to comprehend its 
e^eneral nature, we will give a alight 
sketch of some of the iiregularities and 
diseases to which the teeth are liable ; and 
as we proceed, speak of the remedies ap- 
plied by the dentist. 

4. Two sets of teeth regiilarly appear, 
at diOerent periods of life ; — me in infancj, 
and the other at a liter period. The first 
set consists of twenty, and the second of 
thirtj-two teeth; the fbrmer ere called 
in/anl, and the latter adtdl ; and all these, 
at the age of six or seven, are upon the 
jaws at the same time. 

5. At the age just mentioned, the inftnt 
teetii begin to ^7«^t».^\a'&«»»''**^>^"*-* 
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deeper in the sockets) and which are de- 
signed to soperaede the former* As the 
new teeth advance, the roots of the first 
are absorbed ; and, after having been thus 
deprived of their support, they are easily 
removed, — sometimes, by a slight presaure 
of the tongue. 

6. In a majority of cases, the whole 
process is carried on by nature with the 
utmost regularity ; but as she '» not uni- 
formly successful in this operrtifNi^ there 
is no other period at which the teeth of 
children require so much atteaitkNi and 
care. Sometimes the seeoodaet nse in the 
socket without causing ^ almrptkn of 
the roots of the first la such, easea^ Uw 
former approach in an improper dicectioa; 
and, unless the latter be remcyrad io msmoitt 
deformity will be the consequence. 

7. When, however, these precautions 
have been neglected,'and the teeth stand 
in an irregular manner, they can be re- 
duced to symmetry by the dentist, without 
occasioning much pain. When the front 
teeth are too roucJi crowded by reason of 
the restricted dimensions of the jaw, the 
small teeth, situated next behind the eye 
or canine teeth, are extracted, one on each 
side, to give room to the rest 

8. From the ages of six to fifteen years, 
the teeth of children should be examined, 
at least once in six months, by a dentist, 
who, if skilful, can seldom &il of rendering 
these ornaments of the human countenance 
regular, healthy, and beautiful It is cus- 
tomary in England and France, for the 
proprietors of seminaries of learning to 
employ a dentbt to visit their establish- 
ments regularly, for the purpose of per- 
forming sudi operations, and of adminis- 
tering such remedies, as their pupils may 
require. 

A The teeth are composed of very hard 
Axa^ iuuf enamel The latter la a sub- 



stance exceeding in density any other in 
the body. It covers the crown of the 
teeth, and is thickest in those parts which 
are most exposed to forcible contact in 
mastication; but in no place is it more 
than the twelfth of an inch in thickness. 

10. Th« most common disease of the 
teeth is caries, or decay, and almost every 
part of them is liable to be effected by it ; 
but especially the sides of those in front, 
and the crowns of those on other parts of 
the jaws. 

II* The disease begins its attack either 
on the enamel or on the bony portion, and 
graduany extends itself over the tooth, 
oBtil ift reaches the nerves which supply 
ita natural eavitgr* These having become . 
exposed to the sudden changes of tempera- 
ture, and to t^e contact of extraneous suIk 
stances in mastication, pain and inflamma- 
tion are produced, and the extraction of 
the tooth very commonly becomes the only 
means of relief 

12. All persons are more or less subject 
to this disease, but some much more Uian 
others ; and caries of a peculiar character- 
has been so often traced through whole 
families, from one generation to another, 
that it is considered hereditary, as much as 
any other disease to which the system is 
liable. In many cases, caries seems te be 
the effect of some serious disease which 
affiscted the constitution, while the teeth 
were in the early stages of formatkm. 

18. Although the teeth of some indi- 
viduals possess ^but little durability; and 
when caries attacks them, they go on ra» 
pidly to decay, in spite of all the aid which 
science and skill can hfford ; yet, there are 
comparatively but few instances in which 
seasonaUe and judicious treatment will 
not arrest the progress of tlie diseaae. 

14. When the teeth are but slightly 
aflSsctod with caries, especially on the 
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eaciea^ a cure may be accomplished by the 
removal of the decayed portion. This is 
efiectedf by the most approved dentists, 
chiefly with smalh cuttmg instrument& 
Formerly, the file and the saw were em- 
ployed for this purpose, and, by their in- 
discriminate and iryudicious use, many 
teeth were ruined, and the art of dentistry 
itself brought into disrepute. 

15. Notwithstanding the injuries which 
have been inflicted by the improper appli- 
cation of the saw and file, in some instances 
they are indispensable ; and, in the hands 
of the scientific operator, they need not be 
feared. They are especially useful in pre- 
paring the way for the employment of other 
instruments ; for, in some cases, the affect- 
ed part can with difficulty be reached by 
any other means. But filing the teeth for 
the purpose of improving their appearance, 
or fbr rendering the sides more accessible 
to the tooth-pick and brush, seems to be 
reprobated by the most intelligent part of 
the profession. 

16. When the caries has penetrated fiir 
into the tooth, and, in its removal, a cavity 
of suitable form and dimensions can be 
produced, it is filled with some substance, 
with the view of protectmg the bone from 
the action of extraneous agents. The 
dentist is careful to remove every particle 
of the decayed portion, and to render the 
cavity perfectly dry, by repeated applica- 
tions of lint or raw cotton, befbre he at- 
tempts to fill it 

17. Gk>Id is the only substance which 
possesses sufficient solidity to witheland the 
ordinary friction of mastication, and, at the 
same time, to be capable of resisting the 
chemical action of the substances which 
may come in contaftt with it: yet, lead 
and tin are frequently employed; and 
many have been made to believe, that they 
answer as good, if not a better purpose, 



than gold itself. Ttie durabUity ^ these 
metals, however, can never be depended 
upon, and they ought not to be employed 
when the tooUi is capable of resisting the 
mechanical force required to fill it ^operly 
with gold. 

18. The metal is prepared for the use 
of the dentist by the gold-beater, in the 
manner described in the article which 
treats upon the business of the latter. 
The leaves, however, are not beaten so 
thin as those designed for the common 
purposes of the arts. The portion to be 
applied is cut firom the leaf, and, after 
having been twisted a little, is forced into 
the cavity. The metal is rendered per- 
fectly solid by means of instruments acto,pt» 
ed to the purpose. 

19. This operation, properly performed 
under favourable circumstances, generally 
renders the tooth as serviceable, to the end 
of life, as if it had never been diseased* 
The hopes of the patient, however, are 
sometimes disappointed, by the unskilfbl- 
ness of the operator, or by the general 
unhealthiness of the mouth ; arising from 
tartar, other decayed teeth, or want of care 
in keeping them free from the lodgment 
of particles of food. 

20. It is a common practice to have 
teeth extracted when Uiey are afi^ted 
with pain ; but this operation is not always 
necessary. In many cases, the nerve can 
be paralyzed, and the tooth plugged. By 
these means, teeth which, under the ordi- 
nary treatment, would be prematurely 
sacrificed, are often retamed, for years^ in 
a serviceable state. 

21. The next most destructive afifectioa 
to which the teeth are liable, is the ac- 
cumulation of tartar. This is an earthy 
substance, deposited from the saliva, and 
9 more or less abundftjxtvx^J5Sax<82c^.NsjSiNB- 
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blesome, and generally does much injury 
to the mouthf even before those who suffer 
from it are aware of the mischief. 

22. The tartar on the teeth of some in- 
dividuals, is of a black or greenish colour, 
and very hard ; on those of others, brown 
or yellow, and not so firm. When it is 
first deposited, it is soft, and. can be easily 
removed with a tooth-brush ; but, if suffer- 
ed to remain, it soon becomes indurated, 
and gradually increases in thickness about 
the neck of the teeth. The gums become 
irritated and inflamed: the sockets are 
next absorbed, and the teeth, being left 
without their natural support, either fall 
out, or become so loose that they can be 
easily removed. 

23. From this cause, old people Ivjse 
their teeth, when, in many cases, they are 
perfectly sound; but comparatively very 
few are aware of the origin of this depri- 
vation, or suppose that these valuable in- 
struments can be retained in old age. The 
loss is attributed to the deleterious effects 
of calomel, or is imagined to be an evil 
inseparable from advanced age. 

24. The afiection of the gums, arising 
from causes just mentioned, is frequently 
called scurvy, and, like caries, produces 
f^r of the breath; but when these two 
diflOAses are combined^ as is frequently the 
case, they render it extremely offensive. 
Besides, the effluvia arising from these 
diseased parts give rise to inany maladies 
which terminate fatally, if a remedy be 
not applied sufficiently early to save the 
patient ^ 

25. The obvious remedy for diseases 
arising from tartar, is the removal of their 
cause. This is effected by the dentist, 
With small sharp cutting instruments of a 
suitable form. To prevent the tartar from 
accumulating again, and to restore th% 

gvma to a healthy state, nothiag mare is 



generally requisite than the daily use of 
a stifi^ elastic brush, and the occaskmal 
application of some approved dentifrice or 
astringent wash. Sometimes it may be 
necessary to scarify, or to apply leeches to 
the gum& 

26. The operations of dentistry, men- 
tioned in the preceding part of this article, 
are those which relate to the preservation 
of the teeth ; and, if performed in a proper 
manner, and under favourable circum- 
stances, they wiU, in most instances, prove 
successful. But, as few persons resort to 
the dentist until the near approach of de- 
formity, or until they are impelled by pain 
to seek relief, a great proportion of dental 
operations consists in inserting artificial 
teeth, and in extracting those which are 
past recovery. 

27. When a tooth has gone so far to 
decay, that it cannot be cured by stopping, 
it should not be suffered to remain in the 
mouth, lest it infect the rest Front teeth, 
however, when the roots remain sound, 
and firmly based in the sockets, ought not 
to be extracted, as upon the latter artificial 
teeth can be placed with great advantage. 
In such cases, the removal of the crown 
only is necessary. 

28. The instruments Qommonly employ- 
ed in extracting teeth, are the key or turn- 
key, the forceps, the hook, and the graver 
or punch. These are supposed to be suf- 
ficient to perform all the operations of this 
kind whidh occur in practice; and,. al- 
though many attempts have been made to 
invent others which might answer a better 
purpose, yet those we have mentioned, in 
their improved state, are likely to continue 
in general use. 

29. It seems to-be^ common opinion, 
that any one can pull teeth who has a turn- 
key, apd sufficient physical strength to use 
it ; accordingly, blacksmith^ barbery and 
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medical students, are the chief operators 
in this line of dental surgery. The many 
fatal accidents which must inevitably be 
the consequence, such as breaking the 
tooth or jaw-bone, are considered matters 
of course. These, however, seldom happen 
with skilful dentists; and' it is to be re- 
gretted, that the latter are not always em- 
ployed, where unskilfulness may produce 
such serious consequencea 

30. In the cut, at the head of this article, 
is represented a dentist, about to extract 
a tooth for a lady, who may be supposed to 
be in a state of alarm at the sight of the 
instruments; but he, having thrown his 
right hand, which holds them, behind him, 
shows the other containing nothing, with 
the view of allaying her fears. The man- 
ner in which teeth are extracted, needs 
no description, since it is an every-day 
operation in all parts of the world. 

31. One of the chief sources of income 
to this profession, is the insertion of arti- 
ficial teeth ; for, although few are willing 
to expend much to prevent the loss of their 
teeth, many will incur great expense in 
supplying the deficiencies, after they have 
occurred. So perfectly and neatly is this 
operation performed, by some dentists, that 
it is difficult to distinguish between teeth 
which are natural, and those which are 
artificial. 

32. The materials for artificial teeth 
were formerly found chiefly in the teeth 
and tusks of the hippopotamus, and in the 
teeth of some domestic animals ; but within 
a few years, a mineral composition* called 
porcelain, has come into great repute, 
since it is very beautiful, and is entirely 
proof against the most powerful acida 

33. Surgical operations upon the teeth 
were performed in ancient Greece and 
Rome, many of which were similar to those 
of the present day. The extraction of 



teeth must have been practised at a period 
of antiquity to which the records of medi- 
cine do not reach. The operation is re* 
commended by Hippocrates, who describes 
many of the diseases to which the teeth 
are liable. He also mentions the practice 
of fixing the teeth by means of gold wire, 
and gives several fi)rmulas for making 
dentrifices. 

34 Celsus, a Roman writer on medi- 
cine, who flourished about the beginning 
of the Christian era, seems to have been 
the first author who described the method 
of extracting teeth, and the first who no- 
tices tlie removal of tartar by means of 
cutting instruments, as well as filling ca- 
rious teeth with lead and other substances, 
with the view of preventing further decay. 
Soon afler this period, fiilse teeth, of bone 
and ivory, were introduced. Actius, a 
writer of the fourth century, is the first 
who mentions the operation of filing the 
teeth. • 

35. The return of barbarism to Europe, 
nearly extmguished the knowledge of den- 
tistry. As a branch of surgery, however^ 
it was revived by the Arabian writer, 
Albucasis, in the tenth century ; but, fat 
many hundred years after this period, it 
received but little attention firom men of 
science, the operations of surgery being 
confined chiefly to the barbers. 

36. The first modern work on the dis- 
eases of the teeth was published at Lyons, 
in 1581. This was followed by many otfier 
publications on the same subject, in the 
succeeding century. In the year 1700, it 
began to be required in Framce^ that all 
persons who intended to practise dei^tistry 
in that country, should undergo an exam- 
ination, to test their qualificaticmsL From 
this period is dated, by some, the estab- 
lishment ci the dental art as a dvst\s>fi.^ 
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1. E01KUT1OH, in uitiqDiqr,wu entirely 
amatterofdocnesticctxiceiD. Incounb^ 
where prieitl; or ri^«l deBpotiBOi pievail- 
ed, acbods Sa the benefit of the taaa <£ 
die great, and for the priests, were estab- 
lished. Mooes, the Jew'wii lawgiver, ww 
educated in a prieatlj school in Egypt, and 
Cfnu tt t, seminary bekmging to the Per- 
van coorL In Palestine, the scriptures 
were taught in the schools of the prophets ; 
tnd, at later periods, in the synagogues, 
and in the schools of the Habbies, reading, 
ctmsiittiag to memory, and hearing ez- 
plutationa of, the sacred books, c<»Btituted 
the chief exercieee. 

2. In the Grecian cities, boys and girls 
were taught reeding, writing, and arith- 
metic, in private acboots; and, aftw hav- 

*?f completed the ^baaiy coune, tbose 



who aspired to higher degrees <f hnmF- 
ledge, resorted to the imtmctiona of Ibe 
philosophers and soptiMla. Hiia system 
was commenced as early as 500 years be- 
fore the ad?ent of Christ, > 

3. Two hundred years after this period, 
the Bomans began to have primary schools 
fbr bojB, in the cities; and, from the time 
of Julius C«ser, who conferred on teach- 
ers the rights of citizenships they possees- 
ed the higher instituticns of the giamma- 
rians and the ihetoricians. ^ In the former 
of these, were taught, ecientiGcally, the 
Latin and Greek languages; and in the 
latter, young men of talent were prepared, 
by exercises in declamation, fbr speaking 

4. ChiUken, unaag the Greeks and Ro- 
mniHi were accampaiued to acbod by 
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slaves, wlio, from the performance of this 
duty, were called pedagogues ; bat, after 
slaves and ireedmen had made acquire- 
ments in literature and science, they were 
frequently employed%s tutors : hence the 
term, at length, came to imply a teacher 
of children, and it is still used in reference 
to this employment, although we usually 
connect with it the idea of pedantry. 

5. Until the time of Vespasian, who 
commenced his reign ih the year 70 of the 
Christian era, the schools were sustained 
entirely hy private enterprise. That em- 
peror instituted public professorships of 
grammar and rhetoric with fixed salaries, 
for the purpose of educating young men 
fi>r the public service ; and, in A. D. 150, 
Anionius Pius founded imperial schools in 
the larger cities of the Roman Empire. 
The most celebrated place for the cultiva- 
tion of science, in the ancient world, was 
Athens ; and to this city, students from all 
parts of Europe resorted, cf^t«n as late as 
the ninth century. ^ 

6. Christianity, by degrees, gave a new 
turn to educaticMt; and, in the East, it 
came gradually under the influence of the 
clergy. Schodd mre instituted in the 
cities and villages fi>r catechumens, and, in 
some places, those of a higher grade, fi>r 
the education of clergymen. Of the lat- 
ter kind, that in Alexandria was the most 
flourishing, from the second to the fourth 
century. 

7. From the fifth century, these higher 
institutions began to decline, and others, 
called cathedral or episcopal schools, seem 
to have taken their place. In these, be- 
sides theology, were taught the seven Uhe" 
ral arts — ^grammar, logic, rhetoric, arith- 
metic, geometry, astronoi&y, and music; 
of which the three first were called the 
triviumt and the fbur last the Mpirmiifii. 



The tej[t4KM)k employed was tSe Encyv^j , 



poedia of Marcianus Capella, of Africa. 
This compendium was published at Rome, 
A. D. 470 ; and, although a meagre pro- 
duction, it maintained its reputation in the 
schools of Europe more than 1000 years. 

8. The imperial schools, establi^ed by 
Antpnius Pius, declined, and finally be- 
came extinct in the confusion that follow- 
ed the irruption of the barbarians ; but 
their places were supplied by the paro- 
chial and cathedral schools just mentioned. 
These, however, were surpassed, in the 
sixth century, by the conventual schools, 
which were originally designed to prepare 
persons for the monastic life, but which 
soon began to be resorted to by laymen. 

9. These, schools were connected with 
the convents belonging to the order of St. 
Benedict, and served as the chief glim- 
mering lights during the darkest period 
between ancient and modern civilization 
in Europe. They flourished in freland, 
England, France, and Germany, from the 
sixth to the eleventh century. The teach- 
ers of these seminaries were called seho» 
lastieiy and from them the scholastic philo- 
sophy derived its origin and name. 

10. In the year 789, Charlemagne, king^ 
of the Franks, issued a decree for the im- 
provement of the schools of his empire, 
and fiur increasing their number. Not 
only every bishop's see and every convent, 
but every parish, was to have it&Mbool— • 
the two former for the education of cler- 
gymen and public officers, and the latter 
for the lower classes of people. This 
monarch instituted an academy of learned 
men, to whom h^ himself resorted for m- 
struction, and whom he emfdoyed to edu- 
cate his children, and ^ select number of 
the sons of the nobility and distinguished 
persons. 

11. The encooragement whkK tJhM 
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soon discontinued afler the death of tliis 
monarch, and his school establishment de- 
clined like that of Alfred the Great, which 
was commenced in the ninth century, on 
^ scale of equal liberality. The designs 
of the English monarch were frustrated 
by the invasions of the Danes. 

12. In the mean time, the Jewish rab- 
bieiB had schools in Syria and in Northern 
Afirjica^ as well as in Europe, which con- 
tributed to the preservation of ancient 
learning. Arabian schools were also esta- 
liafaed, in the ninth century, by the follow- 
ers of Mohamed, in their Eastern and Afri- 
can caliphates, and in their Moorish domi- 
nions in Spain. Through these institutions 
the mathematical and medical sciences 
were again revived in Europe. 

13. The cathedral and conventual schools 
ccHitinued, for a long time, tlie principal 
institutions for education in Europe ; and 
from them proceeded many eminent men.- 
By degrees the light of science began to 
shine more brightly ; teachers of eminence 
appeared in different places, who collected 
around them a great number of scholars ; 
and a new kind of schools arose, the h^ds 
of which assumed the name of rectores, 

14. In Paris, several of these teachers 
gave instructions in various branches, but 
chiefly in rhetoric, philosophy, and theolo- 
gy. The schools thus collected under dif- 
ferent i^P^ters, were, in 1206, united under 
one rectxxr ; and, on this account, the whole 
mass of teachers and scholars was denomi- 
nated universitas. Universities, in other 
parts of Europe, arose in a similar man- 
ner, an4 come of them about the same 
time. Those of Oxford and Cambridge, 
according to some writers, were establish- 
ed about the year 1200; and the two first 
of these institutions in (Germany were 
fi>uDded at Prague and Vienna, the fovmer 

ia JS^ sad tbe latter ia 1865, 
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15. The division of the students into 
four nations was an essential feature in 
the early universities. It arose from the 
circumstance that the pupils coming from 
different countries, spoke different lan- 
guages. Those whose language was the 
same, or similar, would naturally associate 
together, and attend the instructions of the 
same teachers. This dj vision into nations 
is supposed to have grown up at Paris, 
previously to the formal union of the seve- 
ral schools under one rector. 

16. The first teachers, from whose ex- 
ertions the universities originated, com- 
menced their public instructions with- 
out permission from established authority. 
Subsequently, the state and university 
were careful to prevent all persons from 
giving lectures, who were not well quali- 
fied for the employment Examinations 
were therefore instituted to determine the 
capabilities of students. Those who were 
found compe1iMt» received a formal per- 
mission to teach, accompanied with cer- 
tain symbols in the spirit of the age. 

17. The first academical degree was 
that of haccdtaureus ; the second, licentia- 
tus; and the third V^jjUf^^: the last of 
these entitled the st^^^t to all the privi- 
leges of his former teachers, and constitu- 
ted him ox)e of the facultas ariium — the 
faculty of the seven Uberaljm'ts, since 
called the philosoi^cal faculty. The other 
faculties were those of theology, law, and 
medicine. The first of these was institu- 
ted at Paris in 1259, and the two last in 
1260. The fiiculties elected deans from 
among their number, who, with the prO' 
curatoreSf or heads of the four nations of 
students, represented the university.— 
These representatives possessed the power 
of conferring degrees in the different de* 
partmenyu|C literature and science. 

18. AdRg the public institutions of the 



THE TEACHER 



145 



early universities were the college^ (coU 
legia,) buildings in which students, espe- 
cially those who were poor, might live 
together, under superintendants, without 
paying for their lodging. In some cases, 
they received their board, and frequently 
other allowances, gratia These institu- 
tions were commenced at Paris; but here, 
as well as in other places, they did not 
continue the asylums of the necessitous 
only. In France and England, the build- 
ings of universities are composed chiefly 
of these colleges, in which the students 
reside, and in which the business of in- 
struction is mainly carried on. 

19. The teachers in the universities 
were at first paid for their services by the 
students. At a later ^riod, the magis- 
trates of the town or city where the insti- 
tution was located, made presents to emi- 
nent scholars, to induce them to remain. 
This practice finally led tn^r paymoot 
of regular salaries. From and after the 
fourteenth century ^ universities were not 
lefl to grow up of themselves as formeriy, 
but were expressly established by public 
authorities, or by tll|^|af>e9. 

20. The inacti^f^ftnd luxury of the 
clergy, had led to the neglect of the old 
seminaries of learning. The universitigs 
were therefiure necessary, not only to re- 
vive the taste for science and literature, 
but also to form a new body of teachers. 
These institutions, however, at length be- 
came subject to undue clerical influence, 
since the monks obtained admission into 
them as teachers, and then laboured to in- 
crease the importance of their several or- 
ders, as well as the power of the Roman 
ponti£ 

21. The monks, also, connected with 
their convents popular sdlools, Mender- 
took the education of tJlexbiklMKi the 
cities. But their method of instraction 

19 



was exceedingly defective, since the intel- 
ligent investigation ci the subjects studied 
was little encouraged, and since the mch 
mory of the pupils was brought into requi- 
sition to the almost entire exclusion of the 
other faculties of the mind. 

22. In the lower parish schools, the 
children were not permitted to learn to 
write, the monks being desirous of con- 
fining to the clergy the practice of this 
art, which was very lucrative before the 
invention of printing. The art was called 
ars clericalis ; and, for a long |ime, the 
privilege of f|||blishing writing schools 
for the children of citizens, was a matter* 
of negotiation between the magistrates 
and the clergy, 

23. But the citizens becoming, at length, 
more independent, the magistrates theio* 
selves began to superintend the education 
of youth. TVtvtof schools were establish- 
ed, in which the trvrium^ reading, and 
writing, were taught; but for these, as 
well as for the cathedral and parish schools, 
which had been n^lected for some time 

H^y th^igher clergy, itinerant monks and 
stuoffis were employed as teachers. 

24. The elder pupils oS the highest class 
firequently wandered firom one school^to 
amither, under the pretence oftlpursuing 
their studies, sometimes taking with them 
younger scholars, whom they comD|U|d to 
beg or steal, in order to supply thelRPbtSL 
As late as the sixteenth century Xiother 
complains that these vocantwi Qat idlers) 
were the jpersons chiefly empbyed u 
schoolmasters in Germany. ^jj^ 

25. A pious fraternity, called ^ronv* 
mites, consisting of clergymen and laymen, 
who lived tf^ether, and occupied them- 
selves partly in mechanic arts, and partly 
in the instruction of youth, exerted con- 
sidehible inflaeuc^ «i «^>MafiCMS5v Nss. ^^v»r 
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Italy, and afterwards in the Netherlands, 
on the Rhine, and in Northern Germany, 

26. Much was done during the last half 
of the fourteenth century, and in the one 
hundred years that followed, to encourage 
the study of the ancient classics. The 
attention of literary men was turned to 
these interesting remains of antiquity by 
the arrival of many learned Greeks, who 
had fled from Turkish oppression, and who 
had brought with them the ancient wri- 
tings. 

27. These treasures of former civiliza- 
tion were unfolded to the Jl^ern world by 

* •the art of printing, which^^ invented in 
1441; and the reformation, which com- 
menced in 1517, also aided the advance- 
ment oi education. The corporations of 
the German cities, in which the r^ormed 
religion was received, founded seminaries, 
called gymnasia^ and lyceutM, with per- 
manent professorships. A vast amount of 
property, belonging to the convents and 
the church, wfis confiscated by the govern- 
ments, and appropriated chiefly to the pro- 
motion of education. ^ 4| 

28. The schools in the countriesllNich 
adhered to the Roman Catholic religion, 
however, continued in nearly the same 
state, untt the Jesuit schools arose, ^ 
wards the end of the sixteenth centuiy. 
Th^^on account of the ability with 
whiiP^ey were conducted, soon gained 
the ascendency, and for a long time main- 
tained their reputation ; but they at length 
degenerated, and finally became extinct, 
on th^qluppresigion of the order of Jesuits 
m 1773. 

29. Italy, Spain, and Portugal, have for { 
a long time been inactive in relation to 
education, it being left entirely to the 
clergy, and the e£brts of the people in 

tAi&ir individual capacity. Much has been 
^^oae ia Aaatria, within My ywrSy to ad- 



vance this important interest Under the 
late emperor, professorships were consti- 
tuted in the universities and cathedral 
seminaries for the instruction of teachers ; 
and gymnasia, common and Sunday schools, 
were established in almost every part of 
the kingdom. 

30. The general organization (^schools 
in France, in the eighteenth century, was 
similar to that of most other Catholic coun- 
tries. The government did nothing fat 
the education of the people at large ; and 
the church, which possessed a large pro- 
portion of the property df the nation, left 
the people in total ignorance ; whence may 
have arisen much of the atrocity which 
marked the early part oi the revolution. 

31. During thej|[^ular reign, the edu- 
cation <^ youth was declared to be under 
the care of the state, and many schools, 
called polytechnicj were establislied. Na- 
pdeon, alsc^jiii^rwards instituted several 
military ackotSk, and contemplated the in- 
troduction of a system of general educa- 
tion. With this view, he instituted an 
imperial university, which was to have 
the supreme direicti|fe of instruction in 
France ; but his dq|p|P0 were but partial- 
ly carried into eft^oL 

32. When the Bourbons were again re- 
stored to the throne of Fraxi^e, they, with 
the clergy, laboured to rest^ the old or- 
der of things; and, to keep the common 
people from becoming dangerous, the Lan- 
casterian schools, established in 1816, were 
abolished. This condition of things has 
not been since materially changed; and 
it is stated, upon satisfactory grounds, that 
at least one third of the population are 
unable to read. 

83. In England and Ireland, although 
the mj^jhOg axM higher classes are com- 
paratBHI^ well Mucated, no system of 
genetai in^x\)A\kia\Eyi&«^«T been eitab?. 
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lished for the benefit of the common peo- 
ple. Much, however, has been accom- 
{didied by charity and Sunday schools; the 
former of which were commenced in 1698, 
and the latter in 1812. Besides these there 
are numeroos charitable foundations on 
which many persons of limited means have 
been educated at the higher institutions 

34 In Scotland, more liberal provisions 
have been made for general education. 
The system was commenced in the rei^n 
of William and Mary, when, by an act of 
Parliament, eveiy parish was required to 
maintain a school. The people have so far 
improved their privileges, that nearly all 
of the inhabitants of that part of Great 
Britain can read and write. 

85. The government of Russia, durmg 
the last and present century, has directed 
some attention tg the promotion of educa- 
tion. According to the decrees of the em- 
peror Alexander, schools of different grades 
were to be established throaghout the em- 
pire ; but these decrees have been yet only 
partially executed. 

86. In no part of the world has the edu- 
cation of all classes of people been so much 
attended to as in the United States. This 
has arisen chiefly fhmi the circumstance, 
that a remarkable proportion of the colo- 
nists were persons of education. This was 
particularly the case with those of New 
England, where the instruction of youth, 
from the very beginxiing of the settle- 
ments, was made a matter of public con- 
cern. 

87. The pnnciple of making publicftb- 
vision for this purpose, thus early adopted, 
has never been deserted ; on the ccmtrary, 
it has becog^e so deeply interwov6D with 
the social ^l^ition of the people of New 
England, mi there are few fkmilies in 
that part of the Union, whicfc^are not 
within reach of a public schdV^andy in 



every state where the influence of the peo- 
ple from that section of country is pre- 
dominant, public schools have been orgaih- 
ized by legal provisions, and a fund has 
been provided, by which at least a part of 
the expense of supporting them is paid. 

38. In all the states in which these pri- 
mary institutions are established by legis- 
lative enactments, they are kept in opera- 
tion, in country places, between six and 
nine months of the year. A master is em- 
ployed in the winter, and a mistress in 
the summer : the former receives for his 
services from ten to fifteen dollars per 
month, and the^ latter, from seventy-five 
cents to two dollars per week, together 
with boarding. The teachers, however, 
during their engagement are compelled to 
reside in the different fiunilies of the dis* 
trict, their stay at each place being det^- 
mined, with scrupulous exactness, by the 
number of children sent to the schooL 

39. From the low salaries received for 
these important services, and the short pe- 
riods for which engagements are made, it 
is evident, that teaching a district school 
cannot be pursued as a regular employ- 
ment These schools are therefore sup- 
plied by persons who, during the rest of 
the year, follow some other business ; or 
by students, who rely, in part or entirely, 
on their own exertions to defray the ex- 
penses c^ their academical, collegiate, or 
profeasional^education. 

40. These schools are, no doubt, insti- 
tutions of great value; but in tSie states 
where they have been established, they 
are evidently much overrated. They fail 
m fully accomplishing the ends for which 
they have been instituted, through the ex- 
treme tenacity with which the people ad- 
here to ancient and def^tive methods of 
instruction, the frequent change of teach- 
ers, and the «qa.U. csstti^xfissSwaci. -^Si^ss^'*^ 
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THE MUSICaAN, AND THE MUSICAL INSTRUMENT MAKER' 



THE HUSICIAN. 

1. TsBwotd Mufic, in its modem appli- 
cation, baa reference to the science which 
treats of the combination of sounda. It is 
fbunded upon the law of our nature, — that 
every leeding passiui bas its peculiar tone 
or note of expression understood by all hu- 
maa beings. Muuc, tberefbre, may be 
supposed to bave been piactised in the 
earliest ages; altbougb it must have been 
a Ifflig time before it arose to the import- 

2. According- to the Mosaic records, 
Jubal, one of the descendants of Cain, 
played upon muaical instruments, many 
hundred j'ears before t£e flood. In tbe 
early pA>d of the nations of antiqnity, 
and in &ct among all semi-barbaroua peo- 
ple of later pedoda, tbe cbancter of poet 



and singer were united in tbe same ind^ 
vidua!, and the voice was frequently ac- 
companied by musical instruments. Tbe 
oldest song which has descended to our 
times, and which k statad to have been 
exhibited in thia nunner, was that sm;^ 
by Hiriam, the sister of Uoees, on the oc- 
casiim of the paaeage oi tba Red Sea by 
the children of Israel. 

3. Tbe Hebrews employed masio in 
their celebration of religious wordiip, 
which conaiMed, in part, in cbaotin^r acA' 
emn psalms with iostrum^taJ •econ^wii- 
ments. It was also used by them on tha 
occasion of eotertainmentc^ as well as in 
the fomily circle. It reached its greater 
perfecticai amongst the Jews, in ^e days 
of David and SolonMn. It is suppceckl 
that the iniesti of Es,s*.^<sw^^-wSi.'& 
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mufiic, before the settlement of the family 
ci Jacob in that country ; but how far the 
Israelites were indebted to them for a 
knowledge of this pleasing art, is altoge- 
ther uncertain. 

4 Musib was held in very high estima- 
tion among the Greeks, who attributed to 
it incredible effects. They even assure 
us that it is the chief amusement of the 
gods, and the principal employment of the 
blessed in heaven. Many of their laws, 
and the information relative to the gods 
and heroes, as well as e^diortations to vir- 
tue, were written in verse, and sung pub- 
licly in chorus to the sound of instruments. 

5. It was the opinion of the philosophers 
of Greece, that music was necessary, to 
mould the character of a nation to virtue ; 
and Plato asserts, that the music of his 
countrymen could not be altered, without 
afl^ting the constitution of the state itsel£ 
But in his time and afterwards, complaints 
were made of the degeneracy in this art, 
and a deterioration of national manners 
through its influence. The degeneracy 
probably consisted in its application to 
the expression of the tender passions ; it 
having been previously applied, in most 
cases, to awaken patriotic and religious 
feeling. 

6. The invention of music and of musi- 
cal instruments, as in the cases of most of 
the arts and sciences among the Greeks, 
was attributed-by the poets to some of the 
gods, or else to individuals of their own 
naticm. It appears, however, firom their 
traditions, that they received' thb art, or 
at least great improvements in its execu- 
tion, from Phcenicia or Asia Minor. It ber 
gan to be cultivated scientifically in Greece 
about 600 years before the advent of Christ 

7. The Romans seem to have derived 
the music which they employed in reli- 

^KHis services from the Etruscans, but that 



used in war «md on the stage from the 
Greeks. At an early period of their his- 
tory, it was a great impediment to the 
progress of the art, that it was practised 
only by slaves. 

8. The Roman oratcn:s pitohed their 
voice, and regulated the different intona- 
tions through their speech, by the sound of 
instruments; and on the stage, the song, 
as wel} as part of the play itself was ac- 
companied with flutes. Wind-instruments 
of various kinds, comprised under the gen- 
eral name of iihuB^ and sometimes the 
cythera and harp, accompanied the choru& 
In all these applications of music, the 
Romans had been preceded by theGrreeka 

9. The Hebrews employed accents to 
express musical tones, but most other na- 
tions of antiquity used letters of the al- 
phabet for this purpose ; and as they had 
not yet conceived the idea of the octave 
or parallel lines, to express a variety of 
tones in a similar manner by the aid of a 
key, they required a number of notes that 
must have been exceedingly perplexing. 

10. The Greeks are said to have had 
about one thousand notes, half of which 
were for vocal, and the other half for in- 
strumentah music. All these were ex- 
pressed by placing the letters of their alpha- 
bet, or parts of them, in different positioos. 
Accents were also used^ partly by them- 
selves, and in connexion with the letters. 

11. The lines of a poem, set to music, 
were placed under the letters expressing 
the tones. The letters fiar the instrument- 
al part were placed first, and under them 
those for the voice. The notes of the 
Greeks and Romans were not required to 
indicate the time in which they were to 
be pronounced, since in general ihe sylla- 
bles of their language had a naniral and 
distinct quantity. In the cases in which 
there was a liability to mistake, the syllA- 
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bles were marked with A, if long, and 
with B, if short 

12. The Romans expressed the tifleen 
chief tones of the Greeks with the fifteen 
first letters of the {jatin alphabet; and 
these were reduced to seven, by Pope 
Gregory I.,, towards the end of the sixth 
century; so that the first seven capital 
letters were used for the first octave, the 
small letters for the higher octave, and the 
same letters doubled, for the highest octave. 
Parallel lines were soon after invented, on 
which the letters were written. 

13. Musical sounds were expressed in 
this manner uutil the year 1024, when, 
according to some authors, Guido Aretine, 
a monk of Arezzo, invented points and 
rhombuses. He also introduced the use 
of five parallel lines, upon and between 
which his notes were written. The seven 
letters which had formerly been used as 
notes, now became cli&. 

14. Still, however, the means c^ deter- 
mining the duraj^ion of sound belonging to 
each note, without consulting the quantity 
of the syllables in the verses to be sung, 
were yet to be provided. This desidera^ 
turn was supplied by one Franco, a Grerman 
of Cologne, who lived towards the end of 
the eleventh century. Some, however, 
attribute this improvement to John de 
Murs. The division of one note into others 
of less value was invented, in the sixteenth 
century, by Jean Mouton, chapel-master to 
King Francis I. of France. 

15. The knowledge of music, as a sci- 
ence, was preserved in Europe, after the 
overthrow of the western empire, through 
the influence of the church.' The apostles, 
and Hebrew converts generally, had been 
accustomed to the sacred music of the 
Jews ; and, on this account, it was easy to 
continue the use of the same psalms and 
hymns in the Christian cLurch. 



16. Many of the Grecian and Roman 
melodies were also set to winds adapted to 
Christian worship. In regard to the man- 
ner of singing, in the early days of the 
church, it was sometimes in 9olOy some- 
times in attemate strains, and at other 
times in chorus ; in which the whole as- 
sembly joined, repeating what had been 
before sung or read. In the fourth cen- 
tury, with the view of Securing the propef 
execution of this part of divine worship, 
precentors were instituted, who were con- 
sidered regular officers of the church. 

17. Pope Gregory I., sumamed the Great, 
distinguished himself by establishing a new 
singing-school, which became a model for 
many others, in the western division of the 
church. In consequence of these schools, 
the singing became more artificial; and 
this, together with the circumstance that 
the hymns were, in Latin, which had be- 
come obsolete, at length excluded the peo- 
ple from any participation in this port of 
the public worship. 

18. Gregory also made a selection of 
the existing songrs of the church, and intro- 
duced a chant, which, through his influ- 
ence, and that of his successors, was at 
length extended throughout Europe. It 
received the appellation of the Gregorian 
chant from his name. It was also called 
the choral song, because it was sung by a 
choir. This chant is said to be the founds 
ation of our present church-music. 

10. Music, in. distinct parts, was n^ 
known until after the introduction of the 
improved method of writing music, in- 
vented, as before stated, by Guido Aretine 
and Franca The development of harmony, 
in four parts, was assisted by the choral; 
but it was more particularly advanced by 
musical instruments, and especially by the 
organ. In the fifteenth century, music be- 
gan again to be treated scientifically- 
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2QL The rdbnnation produced great 
dMUHges in the character of sacred music. 
Befcre that event took place, this part of 
leUgions worship was confined to a few 
fixed ibnns of texts, as in the mass, and this 
is still the case in the Roman Catholic 
chorch; bat the Protestants allow great 
Tmiiety both in the poetry and music 
lAther^s agency in the production of these 
changes was very considerahle. During 
the seventeenth and eighteenth centuries, 
^nrdi mosic became continually more 
brilliaiit, and always more corrupted, by 
the intennixtnre of pro&ne music 

3L In the sixteenth and seventeenth 
centmiea^ there grew up. at the courts of 
the European monarchy the free chamber 
a^le^ fitotn which arose that which was 
Afterwards used in the theatre. The 
opera, which originated with three young 
■obleiBea at Florence in 15&I, has oontri- 
bntod eapecially to the splendour and va- 
riety of nodeni vocal music ; the adv'anoe- 
meat of which is claimed particularly by 
tht Italians, as that of the instrumental 
kuid it claimed by the Germans and French. 

9d. The composition of music, and its 
onoution, either \*ocally or instnimentally, 
m well as the business of imparting a 
httowledge of it to others, are embraced in 
the euployroont of the musician ; although 
k li aeldom that all these branches are 
flvellMd by one and the same individual, 
littiio is one of the fine arts, and, during 
Iht middle ageti was one of the branches 
tfwiAt Wit then considered a learned edu- 

ML 8iiloe the scientific revival of music, 

teut W had so many distinguished pro- 

%Mit Unt we will not attempt even to 

IJN^ % M tf their names. Their number 

^«u Vww wt groaUy pe^ 

1^^ Itk called con- 

MP ^rialtaly, 



|j either at the public expenee, or. by the 
j; liberality of individuala 
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L Tme artist unites in his business 
some of the operations of the cabinet-ma- 
ker, turner, and brazier. He, also, is de- 
pendent upon the wire-drawer, and the 
tanner and currier, for scnne of his mate- 
riala So great, however, is the number 
of musical instruments, and so difl^^nt 
their nature and construction, that the 
business of making them is divided into 
several branches; all of which are never 
pursued, or carried on, by one person. 
But, without reference to the several 
divisions of this business, we will pro- 
ceed to mention or describe the principal 
instruments which are now in most com- 
mon use. 

2. The organ is the largest of all musi- 
cal instruments, and, in its improved state, 
so comi^ex that a mere description of it 
cannot be well understood. Nevertheless, 
we will endeavour to give the reader some 
idea of the general principles on which it 
is constructed. 

S. The most essential and prominent 
parts of this machine are the wind-chest, 
the pij^i and the heUoiM, The fonner of 
these is an oblong box, made perfectly air- 
tight, and placed in a horizontal position. 
The top of this chest is perforated with 
several rows of holes of different sizes, and 
into these are inserted the pipes. Those 
for .the higher notes are of a cylindrical 
form, and are made of a mixture of metals, 
chiefly of tin and lead ; but those designed 
for the expression of the lowest tones of 
the base are made of wood, in a square 
form. The dimensions of these pipes are 
regulated by a diapason or scale. 

4 There are as many oi these rows of 
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pipes, which are called stops^ as there are 
kinds of tones in the organ ; and to every 
row or stop is a plug, attached to a slide, 
which is denominated a register^ and which 
is designed to regulate the admission of 
wind into the pipes. The pi^s are also 
furnished with valves, which can be opened 
at pleasure, by means of keys similar to 
those of the pianp-forte. Some organs 
have few, others have many stops; and, 
in order to regulate the force of sound, 
most church organs have two or three 
rows of keys, whereby a greater or less 
number of pipes may be filled, and the 
powers of the instrument may be controlled 
in what is called the small organs or let 
loose, so as to become the full organ, 

5. The fingering of an organ is precisely 
similar to that of the piano>fbrte, so far as 
relates to the position of the keys; but, on 
account of the great number of holding 
notes in organ music, and the manner in 
which the sound is produced, the fingers 
are more kept down; whence it is con- 
sidered injurious for performers on the 
piano-forte to practise on the organ, lest 
that lightness of touch, so necessary for 
the former instrument, be afiected. It is 
hardly necessary to remark, that during 
the performance on the organ, the wind- 
chest is filled by means of the bellows. 

6. The structure of the organ is lofly, 
elegant, and majestic; and its solemnity, 
grandeur, and volume of tone, have obtain- 
ed for it a pre-eminence over every other 
instrument for the sacred purposes to which 
it has been applied. The largest organ 
known is in St Peter's church, at Rome. 
It has one hundred stops. 

7. The church organ was probably sug- 
gested by the water organ of the Greeks, 
which was invented t^/^ or six hundred 
years before our era. At ^hsX period or- 
gans began to be employed in churches, 

30 



cannot now be ascertained. By some, it 
is said that Pope Vitelianus caused them 
to be used in Rome in the seventh century. 
Others are of opinion, that they were not 
introduced until thre^ hundred years later. 
But, be this as it may, the church organ 
was not in common use until the fourteenth 
century ; and now it is very difierent in 
its construction from that of early times. 
It has received many additions and im- 
provements since the beginning of the 
fifleenth century. 

8. The hand ox, barrel organ consists of 
a movable cylinder, on which, by means 
of wires, pins, and staples, are marked the 
tunes which it is intended to perform. , 
These pins and staples, by the revolution 
of the barrel, act upon the keys within, 
and give admission to the wuid from the 
bellows to the pipes. I^e hand organ is so 
contrived that the revolution of the barrel 
gives motioa to the bellows. 

9. There are several instruments be- 
longing to the class, of homs^ all of which 
are made of brass or silver. Those of the 
latter kind of metal are by far the softest 
in tone, but brass is the materia] most 
commonly employed. The chief instru- 
ments belonging to this class are the 
trumpet, the French horn, the bugle, the 
Kent bugle, the trombone, and the bass- 
horn. The serpent seems to be the con- 
necting link betw^n the trumpet «nd the 
flute. 

10. The instruments classed with the 
flute, are the common flutes of various 
keys, German flutes, and several kinds of 
flageolets. Nearly allied to these are the 
clarionet, the hautboy, and bassG^n. The 
breath is applied to the flageolet through 
an ivory tube at the end ; and in the three 
last named instruments, ft thin reed, capa- 
ble of a free vibration, is a part of the 
mouth-i^iec^. 
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11. Of the instruments which prodace 
musical sounds by the vibration of strings, 
there are a great number, of which tiie 
fidlowing are the principal : — the lyre, the 
harp, the guitar, the lute, the dulcimer, 
the harpsichord, the spinnet, the piano- 
fbrie, the violin, the violincello, and the 
base-vioL The strings of the three last 
are agitated with a bow; but those of 
this class first mentioned, are vibrated by 
the thumb and fingers, by some little in- 
strument held in the hand, or by little 
hammers, moved by keys, as in the piano- 
forte. 

12. The piano-forte is said to be the 
mventicm of Christian Gottlieb Schroder, 
of Hohenstein, in Saxony, born in Dresden 
about the year 1717. Before the introduc- 
tkm of this instrument, the clavichord, 
harpsichord, and spinnet, supplied its place. 
On all (^ these instruments complete har- 
mony can be produced by a single per- 
former, and the most difficult series of 
tones can be executed with rapidity, by 
means of a simple mechanism. 

13. The piano-forte has been gradually 
improved, until it has become one of the 
roost elegant instruments in the whole 
compass of musical practice. In firmness 
and strength of tone, the English piano- 
fortes formerly surpassed all others; but, 
within a few years, they have been equal- 
led, and in some respects' excelled, by 
those of American workmanship. The 
manufiicture of this instrument constitutes 
the most extensive branch of muacal in- 
strument-making. I 



14 The instruments of percussion are 
the military drum, base-drum, kettle-drum, 
labour, tamborine, and the triangle. The 
kettlenlrum has received its name firom its 
conformation. If has but one head, and is 
used in or^lestres, and by the cavalry of 
modem armies, especially in Europe. The 
labour has two heads, about three inches 
apart, and is beaten with one stick. The 
tambourine has one head, drawn over a 
hoop, to which are attached small bells and 
bits of tin, to make a jingling sound. The 
time is beaten on the head with the hand. 

15. The bag-pipe is a wind instrument 
of high antiquity among the northern na- 
ti(»is of Europe, but it has been so long a 
favourite with the natives of Scotland, 
that it may be considered their national 
instrument It consists of a leather bag 
and three pipes. The first ci the latter 
is that by which the droning noise is pro- 
duced, the second emits wind from the 
bottom of the bag, and the third is that on 
which the music is made. 

16. During the performance on the bag- 
pipes, the bag is placed under the arm, 
and worked like a bellows, while the notes 
are modulated as in a flute or hautboy, by 
stopping and opening the holes, eight in 
number, with the ends of the finger and 
thumb.'* In some instances, the bag is fill- 
ed by means of the breath blown into it 
through a pipe. In Rome, at the time of 
Advent, the peasants of the mountains 
express their veneration for the Virgin by 
playing on this instrument beforo her im- 
age. 
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1. ScoLnrrRa is one ofthe fine arte. In 
Ua meet extended senie, it includeii Dot 
only tnodeUing figures in elaj, wax, and 
{faster of p<uit^ and carving thero in wood, 
etcme, and marble^but also catting them 
in bronze, Istd, or in^, as well as eo- 
chaaing and engraving. 

3. The productiooa of this art are known 
under varioua denocmnationB, but the prin- 
cipal are tUUuet, butt*, and bat-relief*. 
The first of Uiese are entire representa- 
tiona of meo or animals in fiiU relief; the 
second are upper parts bTstataes; and the 
last are figures more ot le« elevated fhun 
the bod; or ground on which they are 
fonned. 

3. The dif&reat d^rees of elevatim in 
reliefi^ are exp^ased bj rarioua tenna 
borrowed from the lUlian. A figure u 



Mid to be in alto rebtvo, or kigk r^^, 
when but a amall proportion of it ii buried 
in the back-ground ; in mateo re^evo, or 
middle relief, when one half of it ia above 
the sur&ce ; and in batto relievo, or Ime 
relief, when but littAnelevated, like figuraa 
upon coin. Baa-reliefi are ttaoally Bi^ied 
aa omamenta to buildinga and pediments 

4. The snbjecta of Bcolpture, with a few 
exceptions, are the same as tiwee of paiDt> . 
ing; and the course of Btodf esential to 
proficiency in either, is very aimilar. Tbej 
both require much taste aod practice, and 
a thorough knowledge of the human fiun 
and other otgects frequently repreeenteiL 
The young artist begina with imitating 
die DMet perfect models of Grecian art ; 
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t^eir beuDM^ he proceeds to the PIi£ter of Puis is the most usual material 
■neiry «f aaruc ^ employed fiir this purpose. 

& W^ea aaj oxu^enbie work is stcoe d. Wheu the subject is a bas-relief, or 
« bb;^ 31 u be dcee. tbe sculptor fcnris anj other ooe-sided figure of a similar 
a auuifl oc «ui,t or vox ^^ ^.i^ him kind, the mould can be withdrawn witli- 
a tkf *xecn*iaL Tbe aiict mafeml k ' out injorj, in a single {uece ; but if it is a 
2a.TL\^ 17 Cfee prcoMiid ixm wiih the sbtne, or any other figure of like fonn, it 
kukfii lai floall jjtiiumfu t? of rnorr. Tbe ; 2$ necessaiy to divide the mould into sov- 
aLMA « ^ :^ ae noit cj£eult pait ot* . eral pieces^ in oid^ to a safe removal. 
;^e w.'dL aai :: a» i«re :ae ^co:^ t/ the These psecea again muted constitute a 
arCsit s )j K ^KparciL TV prvcesa of periect mould. Wliile moulds are being 
cup«u:i^ :m aocex at Aae or m anj other : finned on the fice of a iiTing person, he 
wttOiKffw x aa c9cca:aHL iKf^r aKchnn- brea:thai throogfa tnbea inserted into the 
Kal» iiai cao. oduK be JDiH by aaccber per- ; Bxlrik. 

Ma » veil w bv ae acienciic aertlpCdr ; ItX In taking casts finm such a mould, 
VoiMf'J: j tW intennl soifice ia oiled to prevent ad- 

^ T!bf iMMt hnvji^ beea prepared :he | Imiwi^ and then plaster mixed with water 
biLV^L ^"^ imrte «r itene m — ilml ai ccr> it ponied inio it through a small orifice. 
^LA sttofit ctiirimiimh'^f te^ doef eb^ JThe monU is afterwards turned in every 

4lucctiai» Ihnltlie plMter may cover every 
put of the avfrce ; and when a sufficiency 
of it hns been distrihoted to produce the 
rcqnisite alreqgth, and the plaster has ac- 
^urcd the proper solidity, the several 
pieces are lemofcd from the cast, which, 
of conae^ is an exact resemblance of the 
N^ttfyML ;fi » xvMMii K ixtscft with ! nlyecl on vhidi the moold was formed. 
I^MMNrtLtstfw :7^^ 4aii jcmw %9hML \ 11. S^ipeffiooeBpoitioiiscf the material, 
T. )bu-^ UK AW ar^ caneii in e : peofaced hf the seams in the mould, are 
«HJbr M»wr : W< :^ ^««^« WM^aoft- i ramred with aaitahle instruments, and 
«. <iat W %w«^ ikrth kiss dtfmhr, [appKratiniB of fitesh j^a^r are made, 
IWit^-^^^vJtmyWmHwkhinaie wheie nc c c nw i ytoiepairhlemishea The 
«mi£^^«««^«^ ^ OMa^tMtnn of I out H fini^ied 1^ dipping i^ in a varnish 
^teK ^^ ^Vw *»i tirt' ««ie ANM^ pul- \ made of 8oap» ^"^^^ wax, and water, and 
>^^.^.^>^>*^^t^ J aftefwmrtBraWiiiigil with soft linen. Tbe 

i "Z^Zi^^f^^ T^^^ikiKk] laiWdoiahilitj of piaster casts, ex. 

*U4«w. 1^ l^^^j^l^-,^'^aili«ating them With Imseed od com- 

^J** iM^^ilMliCMiiliiBQd with wax or rosin. Theyaremade 

t**" , ^vllii^ Mi! to MMblehronn by the application of a 

^ gf ^sriH«^ i twf cov^oce^ of linseed oil and soda, and 



:3tfa wr«a|^ iMte aenfhoatliiw of tke 
^pu?iN Vr nm-a? imT ^evoqg sokI pia«ts^ 
M:ji^ a:fei irtMr 3iK<MC«|f %»ls; and the 
ayrh^ a^r adhirwank naak^veii with 
fi-^Hirib^ )uy«tte vxh i«|« and ake of 
iM^wttC ;M^<!k WVmi a ha^ polah is 
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coloured with the sulphate of copper and 
iron. 

13. Moulds are, also, formed of a warm 
solution of glue, which hardens upon cool- 
ing, and such are called elastic moulds. 
This material is sometimes preferred on 
account of its more easy separation from 
irregular surfaces. For small and delicate 
impressions in bas-relief, melted sulphur 
is sometimes employed ; also, a strong so- 
lution of isinglass in proof spirits. All 
three of the substances last mentioned 
yield sharper impressions than plaster of 
Paris. 

14. Statues designed to occupy situa- 
tions in which they may be exposed to the 
weather and mechanical violence, are often 
made of bronze, cast in moulds. The ex- 
ternal portions of the mould are made on 
the pattern, out of plaster, brick dust, and 
water. The^ould is then covered on the 
inside with a coating of clay as thick as 
the bronze is intended to be, and the sev- 
eral pieces are afterwards put together, or 
closed. The internal cavity is next filled 
with a composition like that on the other 
side of the clay. 

15. When this has^been done, the sev- 
eral pieces forming the outside of the 
mould are separated, and the clay care- 
fully removed. These having been again 
united, and the core or internal portion 
of the mould secured in its true posi- 
tion, the whole is bound with iron hoops, 
and thoroughly dried. The melted bronze 
is poured into the cavity formed by the re- 
moval of the clay, through an aperture 
made for the purpose. The cast is after- 
wards rendered smooth by r^echanical 
means. 

16. It is conjectured with much reason, 
that sculpture was one of the arts prac- 
tised before the deli^, and that it was 
transmitted to posterity by the survivors of 



that catastrophe. The first images were 
probably made for the purpose of perpetp- 
ating the memory of the dead ; but, in {»o- 
cess of time, they became objects of adora- 
tion. As the Chaldeans were unquestion- 
ably the first idolaters, so are they supposed 
to have been the first who made progress 
in sculpture. 

17. The first notice of this art in the 
Mosaic writings, is found in the passage 
relative to the teraphim, or idols, which 
Rachael,.the wife of Jacob, carried clan- 
destinely, from her father's house: and 
the first persons mentioned in the bible, tm 
artists, are Aholiab and Bezaleel, who 
formed the cherubim which covered the 
mercy-seat, together with some other fiir- 
niture of the tabernacle, and the sculptured 
ornaments of the garments of the high- 
priest 

18. From the same authority, we learn 
that the nations expelled from Canaan, by 
the Jewish people, were not ignorant of 
sculpture and painting; for Moses repeat- 
edly commands the latter to destroy the 
pictures and molten images which might 
be discovered in their progress through the 
land. The Israelites crossed the river Jor- 
dan about 1500 years before the commence- 
ment of our^ra. 

19. From this time to^e end of the 
Jewish polity, we often meet in the scrip- 
tures with indications of the fine arts; bat 
the splendour of Solomon's temple, clearly 
points out the days of that prince as the 
period in which they had attained their 
greatest perfection in Judea. 

20. The Babylonians, Assyrians, and 
PhoBQicians, bec&me considerably skilful 
in sculpture, at a very early period, as we 
learn firom early history, and some existing 
remains. The same remark is also appli- 
cable to the inhabitants of HuQdce^ft»>|> 

Bui WtV\«» \»N^ \«WJL \S«SlSi ^JWIV>K^«^'^ 
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noticing the style ci design among the 
£gyptians, because the progress of the 
arts among that people is more easily 
traced, and because it is supposed to elu- 
cidate that of most other ancient nations. 

21. The chief objects of sculpture, 
among the Egyptians, were pillars, and 
other architectural ornaments, idols, the 
human figure, animals, and hieroglyphics, 
engraved in a kind of ba&-relief on public 
edifices and the forms of animals. Most 
of the great works of this nation are sup- 
posed to have been executed during and 
after the reign of Sesostris, who lived in 
the days of Rehoboam, king of Israel, 
or about 1000 years beforp the Christian 
era. 

22. But of all the nations of antiquity, 
the Greeks were the most distinguished 
for sculpture. They derived the first ru- 
diments of the art from the Phcenicians, 
or £g3rptians, although they assert that 
they themselves were its' inventors. Its 
existence, in a rude state, among that peo- 
ple, preceded that of letters, or scientific 
architecture. 

23. Dsedalus, who lived about 100 years 
after Moses, was the first-sculptor among 
the Greeks, of any notoriety. The statues 
made before his time, were stifi^, ibrmal 
figures, having the arms attached to the 
body, and the legs united, like the mum- 
myn^aped productions of Egyptian art 
He separated the legs of his statues, and 
placed them, and the upper extremiti^ in 
a natural position. He also was the first 
sculptor who made the eyes of his statues 
open. On account of these improvements, 
the Greeks said, that his divine genius 
made statues walk, and see, and speak. 

24. The disciples and imitators of Dee- 
liui were called his sons, and artists, 
mnlljr, JDaddlides, Soon after this 

.od, schools of design were establi^ed 



in thg island of .^gina, at Corinth, at Si- 
cyon, and in Etruria, in Italy : but it seems 
that no good representations of the human 
form were efiTected until near the time of 
Phidias, who was bom 444 years before 
Christ 

25. This most distinguished of all the 
votaries of sculpture, flourished at or near 
the same time with the dramatic poets, 
i^^hylus, Euripides, and Sophocles; the 
philosophers, Socrates, Plato, and Anaxa- 
goras; and the statesmen and command- 
ers, Pericles, MilUades, Themistocles, Ci- 
mon, and Xenophon. This was the most 
refined period of Grecian history, and of 
all others, the most favourable in its moral 
and political circumstances, for the de-.. 
velopement of geniua 

26. Phidias was the auth(»r of the ideal 
tlylCf which, in the fine arts, may be de* 
fined, the union of the perfections oS any 
class of figures. Among the distinguished 
productions of this artist, the colossal sta- 
tues of Minerva and Jupiter Olympius, 
made of gold and ivory, have excited the 
greatest astonishment The former, exe- 
cuted for the Parthenon of Athens, was 
twenty-six cubits in height; and the latter, 
for a splendid temple at Elis, was about 
the same height, although seated upon a 
throne. 

27. The favourite disciples of Pffidias, 
were Alcamenes, of Attica, and Agoracri- 
tus, of Paros; and at the same time with 
them, flourished Polycletus, of Argos, Mi- 
ron, of Bceotia, and Pythagoras, of Rhe- 
gium. The beautiful style soon succeeded 
to the ideal ; the authors of which, were 
Praxiteles and Scopas, who brought the 
art to the highest perfection, — since, in 
their productions, they united beauty and 
grace. After the days of these two artists, 
sculpture began to decline; although it 
continued to be practised with consider- 
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able successv for some centuries after this 
period. 

28. The great superiority of the Greeks 
in the ait of sculpture, is ascribed to vari- 
ous causes; among which are classed, 
their innate love of beauty, and their own 
elegance of form, <5ombined witl^ the fre- 
quent opportunities of studying the human 
figure, in places where youth were in the 
habit of performing athletic exercises, in 
a state of nudity. To these may be added, 
the practice of awarding to citizeq^ a sta- 
tue of their own persons, for eminent ser- 
vices to the state, and for excelling in ex- 
ercises at the public games. 

29. The fine arts were nearly extin- 
guished in Greece, by the conquest of tlie 
Romans; who, with ruthlesS rapacity, 
seized upon* and transferred to their me- 
tropolis and villas, the superb works of 
taste with which the country abounded. 
By these means, however, a taste fi>r the 
arts was produced among the Romans, who 
encouraged with great liberality the Greek 
artists who resorted v\ great numbers to 
their city. 

30. The arts at length declined at 
Rome, and finally became nearly extinct 
in that city soon after Byzantium was 
made the capitol of the Roman Empire, 
in 829 of the Christian era. The new 
capitol was enriched by the most valuable 
statuary of the old metropolis, and bv a 
farther pillage of Greece. Artists were 
also encouraged with a magnificence simi- 
lar to that of fiHrmer times ; and many new 
subjects in painting and sculpture, in illuB- 
tration of the Christian scripturefl^ were 
executed as embellishments for the sacred 
buildings <^ the city. 

31. The art of sculpture necessarily de- 
clined during the time of the unsettled 
state of Europe, which folbwed the con- 
quests by the barbarous nationa It, how- 



ever, was not altogether lost, but was oc* 
casionally practised, although in a very 
rude manner, in several kingdoms of £u* 
rope. In the eleventh century, after the 
terrors of the northern invasions had pass- 
ed away, and the governments had become 
more established, the arts of design began 
a regular course of improvement, which 
has been denominated their revival 

32. This improvement was promoted 
by means of the frequent intercourse which 
had sprung up between the commercial 
cities of Italy and the Greek empire. In 
1016, the Pisans founded their great 
church, called the Dome of Pisa ; and, in 
its construction, they employed many no- 
ble pillars and other fragments of Grecian 
edi6ce& They also engaged upon the 
work several Grecian sculptors and paint- 
ers, who exerted in their service the little 
skill which had come down fh)m antiquity. 

33. The specimens of ancient art thus 
introduced at Pisa, and the works of these 
artists, at length incited severid Italians 
to emulaUon; among whom was Nicolo 
Pisano, who became the restorer of true 
taste in the arts, in the thirteenth century. 
At this period, -the crusades had dififused 
such a zeal for the Christian religion, that 
magnificent churches were built in every 
part of Italy, in the designing of which, 
and in their decorati(»i with sculpture, 
Pisano and his scholars were universally 
employed. 

34. John Pisano, the son c^Nicholo, was 
also an architect and sculptor of eminence, 
and by bim was built, for kmg Charles, a 
castle, and several churches, at Naples 
He also executed several pieces of sculp* 
ture, and superintended the construction 
of some edifices in Tuscany. This sculp- 
tor, who died in 1320, had several pupils, 
of whom Agostino and Agnolo SaaesuL^^s^ 
the \>e!eX %xX^\nt«^ ^ ^^c!^ ^css^^. 
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85. In 1350, an academy of desi^ was 
farmed at Florence by the union of several 
ficalptors, painters, and architects. This 
institution was called after St Luke, whom 
tradition makes a painter by profession. 
The society was afterwards munificently 
patronized by the Medici, a noble and 
wealthy family of that city. 

36. From this school, there soon pro- 
ceeded a g^eat number of skilful artists, 
among whom were the sculptors Lorenzo 
Ghiberti, Donatello, and Brunileschi ; and 
after these, others perhaps still more dis- 
tinguished, until it produced Michael An- 
gelo Buonarotti, who, as a universal ge- 
nius in the arts of design, has excelled 
every other artist, whether ancient or mo- 
dern. 

37. This great man was bom in Flo- 
rence, in 1474. His fether, having dis- 
covered his talent for designing, made him 
a pupil of Dominic Ghirlandaio, who in- 
structed him in tlie first principles of the 
art of drawing. He studied statuary un- 
der Bartoldo; and, in his sixteenth year, 
copied the head of a satyr in marble, to 
the admiration of all connoisseurs. On 
account of his great promise, he was libe- 
rally patronized by Lorenzo de Medicis, 
who, besides allowing him a pension, gave 
him a lodging in the palace, and a place 
at his table. After the death of this prince, 
lie enjoyed the same favours from his son, 
Pietro de Medicis. 

38. His reputation as an artist having 
been established at Florence, he was call- 
ed to Rome by Julius IL From this time, 
he remained chiefly in the service of the 
popes, for whom he executed many inimi- 
table works, both of sculpture and paint- 
ing. He was also an architect of the first 
order ; and, as such, was employed on St 
Peter's cliurch^ as well as on several other 



public edifices. He died in 1564, at an 
advanced age. 

39. Sculpture, having been brought to 
as high a state of perfection as it was ever 
likely to be carried, began to decline in 
Italy, as it had done before, under similar 
circumstances, in ancient times; but as 
barbarism did not again occur to over- 
whelm it, it did not entirely disaf^ar. It 
continued to be practised, although in a 
very inferior degree, until it was again 
revived* by Antonio Canova, near the close 
of the eighteenth century. 

40. The French nation, from its vicinity 
and intercourse with Italy, obtained from 
that country the means of improvement in 
every branch of the fine arts. According- 
ly, native artists of considerable merit oc- 
casionally appeared. The kings of France, 
also, often employed Italian architects and 
sculptors on their great public wCrks. In 
the reign of Francis L, Leonardo da Vinci, 
and two. other artists from Italy, establish- 
ed a school of fine arts similar to that of 
St Luke,>at Florence; and the genius of 
the people, added to national munificence, 
have kept a respectable school of sculpture 
to the present time. 

41. Considerable ability in sculpture has 
likewise been exhibited by the native 
artists of Spain, Germany, Holland, Eng- 
land, and scjme other countries of Europe ; 
but whatever skill has been displayed in 
any of these countries has been derived, 
in an indirect manner at least, from Italy. 
In the United States, tlie fine arts have 
been cultivated with considerable spirit 
An acaxlemy for tliis purpose has been es- 
tablished both in New- York and Philadel- 
phia, and a picture gallery has been con-, 
nccted with the AthcnsBum in Boston, in 
which the annual exhibition o/ paintings 
is respectable. 
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28. From the time of these great mas-, 
ters, painting gradually declined, although 
the art continued to be practised by a suc- 
cession of eminent men, who contended 
against the blighting influence of the lux- 
ury and the internal broils of their coun- 
trymen. But soon after Greece became 
subject to the Roman power, the practice 
of the fine arts nearly ceased in that coun- 
try. 

29. Before the foundation of Rome, the 
arts were cultivated, to some extent, in 
Etruria and Calabria ; but the first Roman 
painter mentioned in history, was Fabius, 
a noble patrician, who painted, in the year 
of the city 450, the temple of the goddess 
Salus, and thereby obtained for himself 
and family the surname of Piclor, Yet 
the citizens do not seem to have profited 
by this example ; for no other painter ap- 
peared among them until 150 years after 
that period. At this time, Pacuvius, the 
poet, amused himself, in the decline of 
life, with painting the temple of Hercules. 

30. They were thus inattentive to the 
cultivation of this, as well as of the other 
fine arts, because they considered warfare, 
and the arts which tended directly to sup- 
port this intfiC^t, as alone worthy of the 
attention of a citizen of their republic; 
and painting, even after the time of Pecu- 
vius^ was considered 'efieminate and dis- 
grace&L Rome, therefore, can not be 
said, at any time, to have produced a sin- 
gle artist who could approac^h the excel- 
lencies of those of its refined neighbours, 
the Greeks. 

31. They, however, having ornamented 
their metropolis and villas with specimens 
of the arts plundered from the cities of 
Greece and Sicily, began at length to ap- 
preciate their excellencies; and finally, 
under the first emperors, they encoui^ed, 



with great munificence, the Greeks who 
resorted to their city for employment 

32. But, both sculpVire and painting, 
as well as architecture, declined with Ro- 
man civilization. Still, they continued to 
exist, especially in the Byzantine or Elast* 
em Empire, although in a very inferior 
state. The art under consideration was 
preserved chiefly by its application to the 
purposes of Christianity. It was revived 
in Italy, in the beginning of the twelfth 
century, by means of several Grecian art* 
ih-ts, who had been employed to ornament 
the churches, and other edifices at Pisa, 
Venice, and Florence. 

33. The works of Apollonius, one of 
these Greeks, excited in Giovanni Cima- 
bue a spirit of emulation ; and, having been 
initiated into the practice of the art, he 
executed a picture of the Virgin Mary, as 
large as life, for a church dedicated to her, 
at Florence. This production excited en- 
thusiastic delight in his fellow-citizens, 
who carried it in procession, with the 
sound of trumpets, to its place of destina- 
tion, and celebrated the day as a public 
feast 

34. Encouraged by this applause,Cimabue 
pursued the art wiUi ardour; and, although 
considered a prodigy in his time, his utmost 
cfifbrts failed to produce tolerable speci- 
mens of the art He, however, far ex- 
celled his immediate predecessors; and, 
by introducing more correct proportions, 
by giving more life and expression to his 
figures, and by some other improvements, 
he became the founder of the art as it ex- 
ists in modern times. He was bom at 
Florence, in 1240, and died at the age of 
sixty. 

35. The fevourite pupil of Cimabue, 
was Giotto, whom he raised from a shep- 
herd to be a painter ; and h% hssss. ^^s^ -^jX 
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was still more relieved from the Greek 
imperfections. He abandoned the use of 
labels as means of distinguishing the dif- 
ferent figures of a picture, and aimed at, 
and attained to, real expression. He mark- 
ed out to the Italians the course in which 
the afi should be pursued, as Polygnotus 
had done to the Greeks near 1800 years 
before; although, like him, he failed in 
fully exemplifying his principles. 

36. His abilities procured him the pa- 
tronage of Pope Boniface VIII., who em- 
ployed him at Rome. From this time, 
the art of painting became attached to 
the papal dignity, and few succeeding 
pontifl^ have neglected its use. The skill 
and celebrity of this ingenious artist ex- 
cited great emulation, and the arts having 
obtained an earnest of profit and honour, 
no longer wanted skilful professors or illus- 
trk>us patrons. 

87. In 1350, fourteen years after the 
death of Giotto, his disciple, Jacopo Cas- 
eentino, and nine other artists, founded the 
Academy of St Luke, at Florence. This 
wae a grand epoch of the arte; aa from 
this institution ^trose a large display of 
talent, increasing in splendour until, within 
150 years, it gave to the world, Masaccio* 
Leonardo da Vinci, Michael Angelo Buo- 
narotti, and Raphael, besides others of 
great ability. 

38. The art advanced but little after the 
time of Giotto, until the appearance of 
Masaccio. Under the hand of this great 
master, painting is said to have been great- 
ly improved ; and it was to him that the 
artists who succeeded were indebted for a 
more sure and full direction of the course 
in which they ought to proceed. He was 
born in 1402, and died in 1443. 

39. Leonardo da Vinci, who was born 
about two years after the death of Masac- 

cJo, brought the art to still greater perfec- 



tion ; and being endowed with uncommon 
genius, all .the arts and sciences did not 
seem to afford a field sufficient for the ex- 
ertion of his talenta He grasped at all^ 
and succeeded far better than his prede- 
cessors in everything he undertook; but 
he wasted much of his time in experi- 
menta Had he confined his great powers , 
to the art of painting, he would probably 
have never been exceeded. 

40. About the year 1410, oil came to be 
used as a vehicle for paints. It seems to 
have been first applied to this purpose in 
Flanders, by John Van Eyck, of Brussels ; 
or it was, at least, first used by him suc- 
cessfully. The first hint of its utility in 
this application is thought, with reason, to 
have been obtained from its use as a var- 
nish to pittures painted in water-colours. 

41. The art of painting was introduced 
mto Flanders about the time of Giotto, by 
several Flemmgs, who had been to Italy 
for the express purpose of learning it It 
was also diffused in practice, about the 
same time, in Germany ; and a particular 
style of the art grew up in each of these 
countries. But it was in Italy alone that 
the art may be said to have flourished in 
a high state of cultivation ; apd even there, 
the principal productions originated from 
artists of the Florentine school. 

42. The art of pamting was perfected, 
perhaps, as far as human abililm^^ui carry 

.it, in the first half of the sixte^ft centu- 
ry, by Michael Angelo Buonarotti, Ra- 
phael, Titian, and Ck)rreggio ; although it 
cannot be said that all its excellencies 
were united in the productions of any one 
of these distinguished professors : such a 
union has never yet been displayed, nor 
can it hardly be expected. 

43. The art was essentially aided in its 
progressive stages of advancement by the 
liberal patronage of the family of the Me- 
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dici at Florence, and by the pontifis at 
Rome, Angelo and Raphael were both 
employed at Rorod by Julius IL and Leo 
X., as well as l^ others who succeeded 
them in the papal chair, in ornamenting 
the palaces and sacred buildings. Their 
productions have never been exceeded in 
any country, and they still remain the ob- 
jects of careful study by artists of this 
profession^ 

44. Titian was also liberally patronized 
at Rome, as well as m other parts of Italy, 
and in Spain and Germany, chiefly as a 
porthiit and landscape painter. The un- 
rivalled productions (rf* these great masters, 
however, were fatal to the art in Italy, 
since their superior excellence extinguish- 
ed emulation, by destroying the prospect 
of equal or superior suecessL 

45. The flourishing state of the art in 
Italy, for so long a period, might be ex- 
pected to have produced a taste for its cul- 
tivation in other parts of Europe ; but this 
was the case only to a limited extent No 
other countries have yet been particularly 
distinoruished for artists in this branch of 
the fine arts,~except Flanders and Holland ; 
and these were chiefly indebted for the 
distinction to Peter Paul Rubens, of Ant- 
werp, who was booi at Cologne, in 1577, 
and to Paul Van Rhyn Rembrandt, who 
was bom in 1606, in his father's mill, near 
Leyden. Some of the scholars of these 
masters were eminent painters. Anthony 
Vandyck, a pupil of the former, in particu- 
lar, is said to have never yet been equalled 
as a portrait-painter. 

46. Very little is known of the art in 
Spain, until about the year 1500, although 
it is supposed to have been cultivated with 
some success before that time. The ex- 
amples which were left there by Titian 
produced a favourable impressioD, and se- 
veral native artists of considerable emi- \ 



nence afterwards appeared; Itut the art 
became nearly extinct in tiie following age. 

47. The proximity of PranQe to Italy, 
and the employment of Leonardo da Vinci 
and other eminent artists of Italy by 
Francis I., together with the establishment 
of a school of fine arts, as stated in the 
preceding article, might have been ex- 
pected to lay the foundation of exalted 
taste in this kingdom. Nevertheless, the 
only French painters whose names have 
come dowh to ns with any pretensions to 
excellence for one hundred and fifty years, 
were Jean Cousin, Jaques Blanchard, Ni- 
cholas Poussin, and Charles Le Brun. The 
last, although inferior to Poussin, is at the 
head of the French schodi of painting. 

48. The successors of Le Brun were 
not wanting in ability, yet, with a few ex- 
ceptions, they failed in reaching an envia- 
ble eminence in the art, on account of 
their servile imitation of the false taste of 
their popular nv)del. The fantastic style 
of Le Brun became unpopular in France 
some time previous to the revolution in 
that country ; and another, of an opposite 
character, and by artists of other nations 
thought to be equally distant from true ' 
taste, has been since adopted. 

49. Very little is known of the state of 
the fine arts in England until the time of 
Henry VIII., who encouraged the abilities 
of Hans Holbein, an eminent painter from 
Switzerland. But painting and sculpture, 
and particularly the former, having become 
intimately interwoven with the religion of 
the church of Rome, they fell into disre- 
pute in England after the change of opinion 
on this subject in that country. They, 
however, began to revive in the eighteenth 
century, and England and English Ameri- 
ca have since produced some eminent paint- 
ers, among whom are Hogarth^ Ra.^v<:^^s&> 
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EnaBAVRio is the art of cuttui; let- j 
[era oT figures m wood, metals, or sbme. 
It wsB practiaed in very ancient timea, 
and in different countries, for the purposes 
of omamant and tnonumental inscription ; 
but the ides of taking impressions on pa- 
per, or on an; other substance, froni en- 
l^ved aiufaces, is comparatively modern. 



THE WOOD ENGRAVER. 

1. Tm Chineso'are said to have been 
Ao first who engraved figures and letters 
Cliwooil, for the purpose of printing. The 
y**cise time at which they cMomenced 
** practice, t« totally unknown; hut a 
tak (fir " tt-nt in the tenth century 
f ■ »>oii^t by Bome aa- 

l*r tH dsrind tlM I 



art from the Chinese, through the Veni- 
tians, who traded in that part 7^ the world 
earlier than any other Europeans. 

2. This opinion is somewhat probable^ 
from the circunutance that the tools em- 
ployed by the early engravers in Eun^ie, 
are similar to those used in China; uid 
also, like the Chinese, they engraved on 
the side of the grain. Ifowever this may 
be, it is certain that the art was practised 
in various parts of SurcqM in the feur- 
teentb eentury. The earliest subjects ez> 
ecuted, were lignres of saln^ riidely en- 
graved in outline. The prints taken ftaa 
them were gaily coloured, and sold to the 
common people as original paintings. The 
principal persons engaged in this traffic 
were monks, to whom the art was (MHk- 
fined for a ocxisiderable time. 
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3. At length, larger subjects, with inscrip- 
tions in imitation of manuscript, were ex- 
ecuted The success of these prints gave 
rise to a more extensive application of the 
art Scriptural subjects, of many figures, 
with texts of scripture, were engraved, 
and impressions were taken from tlicm on 
one side of the paper, two sheets being 
pasted togetlier to* form a leaf Entire 
sets were bound up together; and thus 
were formed the first printed bool^s, which, 
being produced entirely from wood cuts, 
are known by the name of block-books. 
These books made their appearance -about 
the year 1420. ^ 

4. One of the earliest of these produc- 
tions is denominated " The Apocalypse of 
SL John ;" another " The Poor Man's Bible." 
But one of the latest and most celebrated, 
is called " The Mirror of Salvation," pub- 
lished in 1440. Part of the text was print- 
ed from soljd blocks, and part from movea- 
ble wooden types. From this fact, it is 
easy to discover the origin of printing. 
Ailer this, most, if not all, of the books, 
were printed from movable types; but as 
they were embellished with wood cuts, 
the demand for such engravings was very 
much increased, although they were, at 
first, by no means elegant 

5. Near the close of the fifteenth cen- 
tury, the art began to assume a higher 
character^ principally by the talents of 
Michael Wolgermuth and William Pluy- 
den wurf. Albert Durer made still greater 
improvements ; and, in 1498, published his 
celebrated Apocalypse of St John, printed 
from folio blocks. Other celebrated en- 
gravers succeeded him in the sixteenth 
century, which may be considered the era 
when wood engraving was at its highest 
point of elevation. After this, the art de^ 
dined, and was considered of little im- 
portance, until it was revived io 1775, 

22 



by the distinguished William Bewick, of 
Newcastle, England. It is still practised, 
especially in England and the United 
States, in a manner which reflects credit 
on the mgenuity of the age. ^ . 

6. Tlie earlier artists x)perated on vari- 
ous kinds of wood, such as the apple, pear, 
and beech ; but these, being too soft, are 
now used only for calico-printing and other 
common purposes. The box- wood, on ac- 
count of its superior texture, is used for 
every subject that can be termed a work 
of art. That from Turkey js the best 

7. The engravers, in the infancy of the 
art, prepared the wood as the common 
block-cutters now do. The tree was cut 

I the. way of the grain, in planks, and of 
course they engraved on the side of the 
grain, as upon a bdard. ^his mode of pre- 
paration enabled them to execute larger 
subjects. The engravers now prefet the 
end of the grain, and therefore cut the log 
transversely. 

8. The end on which the engraver is to 
exert his skill, is planed and scraped, to 
render the sur&ce smooth, and the blopk 
having been cut to the proper size, the, 
drawing is nfade upon it ui India^ink, or 
with a lead-pencil. The block is now 
ready for being cut by the artist, who, in 
the perfi>rmance of the operation, holds it 
with one hand, on a cnshion made of 
sand and leather, while, with the other he 
cuts away the superfluous wood. The 
part intended to make the impression in 
printuag, is left standing. 

9. Wood engravings, well executed, 
are scarcely inferior to those of copper oi 
steel, and for many purposes they are pre- 
ferred. They are especially convenient, 
in that tlicy can be inserted into a page 
of types, where illustrations or embellish- 
ments may be required, and be printed 

1 without 8e^t%\A ^Tc^Tfifc. 'WiK^ ^^^ 
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bear a great number of impressions,— -gen- 
erally 100,000. In this respect, they are 
decidedly superior to metallic plates. 
They can likewise be multiplied indefi- 
nij^ely, by the process of stereotyping. 



THE COPPERPLATE ENGRAVER. 

1. The engravers on metallic surfaces 
are termed copplrplate engravers, not be- 
cause copper is the (Hily metal on which 
they exert their skill, but because it is the 
one on which they usually operate. The 
plates are prepared for the^ artists by the 
coppersmith, by rubbing them with brick- 
dust and charcoal, after having cut them 
of a proper size from sheets of copper. 

2. The instruments employed by this 
artist are few and simple: the principal 
ones are, the graver, the dry-point, the 
scraper, and the burnisher. The graver 
19 a small bar of steel, of a square or 
lozenge form, and^ with the short handle 
into which it is inserted, about five inches 
in length. One of the angles of the fmr 
is always on the under side of the instru- 
ment, and the point is formed by bevelling 
the end from the upper side, or angle. 
The square form is used for broad strokes, 
and the lozenge for fine ones. 

3. The dry-point, or needle, is a steel 
wire with a long cylindrical handle, or it 
is sometimes of sufficient length and size 
to be .used without a handle. The^scraper 
has nearly the ^m of a triangular pyfar 
mid ; and the cutting pert, which has three 
edges, is two or three inches long. The 
burnisher has a form nearly conic^etl ; and, 
without the handle, is about three inches 
long. The last two instruments are fre- 
quently made of the same piece of steel, one 
being forged at each end. In such case, 
ihe middle puri of the steel is the handle 

Ar whJcb they are held. 



4. Of engraving on copper, the follow- 
ing are the principal varieties or styles:— 
1. Line engraving ; 2« Stippling ; 3. Etch- 
ing; 4. Mezzotinto; 5. Aquatinta. For 
the purpose of conveying some idea of 
these different branches, we will describe 
them under distinct heads. 

5. lAne engraving. The first thing 
done, in this species of engraving, is to 
transfer to the plate an exact copy of the 
outlines of the design to be executed. In 
accomplishing this, the plate is moderate- 
ly heated, and covered with a thm coaling 
of white wax. A piece of transparent 
paper is then laid over the design to be 
co{Med, and traced in outline with a black- 
lead pencil. The outline thus sketched 
is turned down upon the coating of white 
wax, and the whole is subjected to the ac- 
tion qS a rolling-press, or is kept for a 
while under heavy weights. By the ap- 
plication of this pressure, the lines are 
transferred from the paper to the wax on 
the plate in a reversed position, which is 
neces^iry to make the impression of the 
finished plate resemble the original. 

6. The pencil marks on the wax having 
been lightly traced on the copper with the 
dry-point, and the wax having been melted 
off, a perfect outlme is found on the plate. 
Small subordinate parts of the design are 
transferred to the plate in the same man- 
ner, except that the transparent paper is 
brought in forcible, contact with the wax- 
ed surface by means of the burnisher. 

7. At this stage of the process, the artist 
commences the use of the graver. While 
operating with this instrument, he holds 
the handle in the palm of his hand, and 
pushes the pdint forwaid with a firm an^ 
steady motion, until a line is produced by 
the removal of a portion of the metal ^ 
a succession of such strokes, judiciously ap- 
plied>the ^roik ia completed. The hurrs, (h> 
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little elevations of the copper, left by the 
graver on each side of the lines, are re- 
moved by means of the scraper and bur- 
nisher. Mistakes or blemishes are erased 
from the plate, either with the burnisher, 
or by friction with charcoaL 

8. Stippling. The second mode of en- 
graving is called stippling. This resem- 
bles the last method in its process, except 
that the effect is produced by means of 
m!hute punctures or excavations, instead 
of lines. These are made either with the 
dry-point or graver. When produced by 
the former instrument, they are of a cir- 
cular form ; when by the latter, they are 
rhomboidal or triangular. This style of 
work is always more slow, and consequent- 
ly more expensive, than engravmg in lines. 
It has, however, some advantages in the 
soilness an4 delicacy of its lights and 
shades, and the prints struck from it ap- 
proach more nearly to paintings. 

9. Etching, This mode of engraving 
is by &r more easy than any other, being 
performed chiefly by chemical corrosion. 
In fact, any person who can draw, may 
etch coarse designs tolerably- well, after 
having learned the theory of the opera- 
tion. To perform it, the plate is first co- 
vered with a thin coating of some resin- 
ous substance, upon which the acid em- 
ployed can have no action. The design, 
and all the lines it requires, are next traced 
on the plate with steel points, called eteh^ 
ing needles^ which are instruments simi- 
lar to the dry-point 

10. The second part of the process is 
the corrosion, or, as it is technically call- 
ed, hiling in. This is ef^ted by pouring 
upon the design a quantity of diluted ni- 
tric acid, after having surrounded the edges 
of the plate with a wall of soft wax, to 
prevent the escape of. the fluid. A chemi- 



cal action immediately takes place in all 
the lines or points where the topper has 
been denuded by the needle. After the 
first biting has b^n continued long enough, 
in the judgment of the operator, the acid 
is poured ofi^ and the plate examined. 

11. The light shades, if found sufiicient- 
ly deep, are then covered with varnish, to^ 
protect them from further corrosion. The 
biting is then continued for the second 
shades, in the same manner, and after- 
wards, for the third and succeeding shades, 
until the piece shall have been finished. 
The plate having been cleaned, and care- 
fully examined by the aid of a proof im» 
pression, the deficiencies which may be 
discovered are supplied with the graver. 

12. Mezzotinto, In the production of 
this kind of engraving, the whole surface 
of the plate is first roughened, or covered 
witli minute prominences and excavations 
too small to be obvious to the naked eye ; 
so that an impression taken from it, in this 
state, would present a uniform velvety 
black appearaijce. This roughness is pro- 
duced mechanically by means oi a small 
toothed instrument, called a cradle, 

13. When the plate has been thus pre- 
pared, the rest of the process is compara- 
tively easy. It consists in pressing down 
or rubbing out the roughness ol^ certain 
parts of the plate, with the burnisher and 
scraper. Where strong lights are required, 
the plate is restored to a smooth surface ; 
for a medium light, it is moderately bur- 
nii^ed, or partially erased; and, for the 
deepest shades, the ground is left entire, 
and sometimes etched, and corroded -with 
nitric aoid. The productions of mezzc^ 
tinto plates apprtech more nearly to oil 
paintings than any other. This kind of 
engraving was invented by Prince Rupert, 
in 1649. 
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14. Aqua-tinta. There are several me- 
tliods by which this kind of engraving can 
be executed ; we, however, will describe 
the one which seems to be the most sim- 
ple and obvious. The outline of the pic- 
ture having been etched or engraved in 
the usual manner, the surface of the cop- 
iier is sprinkled equally with minute par- 
ticles of rosin. This dust is fixed te the 
sur&ce by heating the plate until the rosin 
has melted. 

15. The ground having been thus laid, 
the parts of the plates not intended to be 
occupied by the design are stopped out by 
means of thick varnish. The plate is now 
surrounded with a wall of wax, as for 
etching, and diluted nitric acid is poured 
upon it A chemical action immediately 
takes place, by which the surface exposed 
between the resinous particles is minutely 
excavated. 

16. The lighter shades are stopped out 
at an early stage of the process, and the 
biting in is c(Hitinued for the darker ones. 
After the plate is judged to be su^ciently 
'corroded, it is cleansed, and an impression 
taken on paper. The process is then finish- 
ed by burnishing the shades, to give them 
greater softness, and, when necessary, by 
the application of the graver. 

17. This mode, of engraving is well 
aiapted to light subjects, sketches, land- 
^ffMm^ &C. ; but, owing to the fineness of 
Ilia fROondt tbe plates wear out rapidly, and 
jjjili^ yitiidf when cf ordinary strength, 
gmie tbis sue hondfed impressions. The 
m^iti takflD from such plates bear a strong 
l^gggimajioe to- paintings in Indian ink, or 
Aiavings ^ black-lead pencil. Aqua-tinta 

llie mort precarious kind of engraving, 



and requires much attention on the pert 
of the artist It was invented by a French- 
man, named Leprince, who, for a time, kept 
the process a secret, and sold his impres- 
sions for original drawings. 

18. Steel engraving, 'The process of 
engraving on steel plates difiers but little 
in its details from that on copper plates ; 
and the chief advantage derived from this 
method, arises from the hardness or tough- 
ness of the material, which renders it ca- 
pable of yielding a greater number of im- 
pressioiis. 

19. This mode of engraving was first 
practised in England, by the calico-print- 
ers ; but steel was first emfdoyed for bank- 
notes, and for common designs, by Jacob 
Perkins, of Newburyport, Massachusetts'; 
and by him, in conjunction with Asa Spen- 
cer, of New-London, and Gideon Fairman, 
of Philadelphia, the use of steel in this 
application was generally introduced, not 
only in the United States, but also ia Great 
Britain, some time before the year 1820. 

20. The plates are prepared for the 
engraver firom sheets of steel about one- 
sixth of an inch in thickness. A plate 
cut from a sheet of tliis kind is first soft- 
ened by heating it with charcoal, and suf- 
fering it to cool g:radually in the atpno- 
sphere. It is next planished, or hammered 
on a peculiar kind of anvil, to make it 
perfectly level, and afterwards ground on 
one side upon a grindstone. The opera- 
tion is completed by polishing it with 
Scotch stone and charcoal. When the 
engraving has been completed, the plate 
is not again hardened befin-e impressions 
are taken from it, as was the case when 
steel was first substituted for copper. 




THE COPPERPLATE PRINTER. 



1. Thi copperplate printer takea im- 
presaiiuu oo paper from eognved platea 
bjmeanaof anAliagpreai. This mxchine, 
together, with mom of tbe operations in 
its appUc&tioii, ore well exhibited in the 
above picture. 

2. The period at which the practice of 
priutiiig' from eagraved plates commenced 
cannot be ascertained with any degree of 
certainty. Tbe Duteh, tbe Geroians, and 
the Italians, contend Cbr the honour of in- 
troducing it ; but the weight of teetimoay 
aeems to be in &vour of the cloima of the 
Italian sculptor and goldamith, Tommaso 
Finiguera, wbo flourished at Florence, 
about the middle of the fifteenth century. 

3. It is stated that this artist, acciiient- 
allf ipUling Kote melted brimstone on an 



engmred plate, found, on its removal, an 
exact imprenion <£ the engraving, mark- 
ed with black, taken out of the strokes. 
This suggefled to him the idea of taking 
on impreMoo in ink on paper, by the aid 
ofa toller. It is hardly nedeaaary to state, 
that the experiment succeeded. Copper- 
plate printing was not used in England 
until about 150 joare after its first em- 
ployment at FIcffeoce, when it wa* intro- 
duced from Antwerp, bj Speed. 

4. The ink used in this kind of printing 
is made of a carbonaceous subotonce, call- 
ed Frankfort black, and linseed or nut oiL 
Oil is used, instead of water, that the ink 
may not dry during the process ; and it is 
boiled till it has became thick and viscid, 
that it may not spread ui the qo^i- "CVa 
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materials are incorporated and prepared 
with the stone and mailer, as painters pre- 
pare their colomSi 

5. In takin^r impternktm fiom tn en- 
graved plate, it is first placed oo an inm 
frame over a heated stove, or over a char- 
coal fire in a fomace, and while in this 
position, the ink is spread over it with a 
roller covered with ooaise cloth, or with a 
ball or rubber made of the sune material, 
and fiiced with buckskin. The heat rai- 
ders the ink so thin that it can penetrate 
the minute excavitioiw of the engraving. 
The plate havmg been thus sufficiently 
charged, is wiped first with a rag, then 
with the hand, until the ink has been re- 
moved from everj portiaa of it, eseept 
finom the lines of tiie engiavrng* 

a The plate is mart pkeed Oft tb9 fial- 
fanxk of the press, with its face upwards, 
and the paper, which has been previously 
dampened, is laid upon it A turn of the 
cylinders, by means of the arms of the 
cross, carries the plate under a strong pres- 
sure, by which portions of the paper are 
forced into all the cavities of the engrav- 
ing. The ink, or part of it, leaves the plate, 
and adheres to the paper, giving an exact 
representation of the whole work of the 
artist The roller by which the pressure 
m ap^ied is covered with several thick* 
BeHJDt of bfoad-cloth. 

Y. The number of good impressions 
jlddad if engiftved copperplates, depends 
npbn fanoQS circumstances^ but chiefly on 
tilt flneness and depth of the work ; and 
thew qualities depend mainly upon the 
iflyle in which it has been executed. Line 



engravings will admit ciiboi or five thou- 
sand, and, after having been retouched, a 
coosidenLble number more. 

8. Plates of sted will yield near ten 
times as many good impfessioos as those 
(^copper, and this too without being hard- 
ened. Besides, an engraving on steel may 
be transferred to a softened steel cylinder, 
in such a manner that the lines may 
stand m relief; and this cylinder, after 
having been hardened, may be brought 
in forcible ctuntact vrith another plate, and 
thus the design may be multiplied at plea- 
sure. 

9. The bank-note engravers have now 
a great variety of desigai and figures on 
steel roUen^ which thej can easily transfer 
tonewplatesL This psaefeiee, as applied to 
plates for banlMoles^ ei%inated with Ja- 
cob Perkins. It is supposed that he must 
have been led to it by an ESnglish engraver 
in his employ, who may have explained to 
him the manner in whidi the British calico- 
printers produced engravmgs on copper 
cylinders. This is not altogether impro- 
bable, since the principle in both cases is 
substantially the same. 

10. In consequence of the increased de- 
mand for maps and pictorial embellish- 
ments in books, as well as for single prints 
as ornaments for rooms, engraving and 
copperplate-printing have beoooe empk)y- 
ments of considerable importance; and 
these arts must doubtless continue to flou- 
rish to an indefinite extent, in a country 
where the taste for the fine arts is rapidly 
improving, and where wealth affi>rds the 
means of IHteral patronage. 




THE LITHOGRAPHER. 



1. The word lilhography is derived from 
two Greek words — lithos, a stone, and 
grapko, to write ; and the art to which the 
term is applied has reference to the exe- 
cution of letters, figures, and drawings, on 
slone, and taking from them ^-simile im- 
presions. The art is founded □□ the pro- 
perty which stone pcesesses, of imbibing 
fluids hj capillary attraction, and on the 
chemical repulsion which oil and water 
have for each other. 

2. Every liind of calcareous stone ia 
capable of being used for lititt^raphy. 
Thoee, however, which are of a compact, ' 
fine, and equal grain, are best adapted to 
the purpose. The quarries of Bolenhoten, 
near Pappenheim, in Bavaria, fumished the 
first plates, and none have yet been found 
in any other place, to equal them in' 



qilality ; although some tlja.t answer the 
purpose tolerably well, have been (aken 
from quarries in France and England. 

3. Id preparing the stones for use, they 
are first ground to a level ^rface, bj rub- 
bing two of them face to &ce, sand and 
water being interposed. Then, if they 
are designed for ink draicingt, they are 
polished with pumice-Etone ; but, if fur 
cAdU draaingt, with fine Band, which 
produces a grained surfitce adapted to 
holding the chalk. 

i. When stones of proper eize And ten- 
ture cannot be conveniently obtained, elaba 
are sometimes constructed of lime and sand, 
and united with the caseoos part of milk. 
The first part of the process which may be 
considered as belongjni ^cfa!i»:fii^&*^ . 
art, cottBuSa vr TOiitoa%*v% i«»w'«.t«^-<s* 
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Btooe. This is done either in ink, with 
steel pens and earners hair pencils, or with 
crayons made of lithographic chalk. The 
process of drawing on stone differs but little 
from that on paper, With similar means. 

5. For lithographic ink, a great number 
of receipts have been given ; but the most 
approved composition consists of equal 
parts of wax, tallow, shell-lac, and com- 
mon soap, with a small proportion of lamp- 
black. Lithograi^ic chalk is usually com- 
posed of the same materials, combined in 
difl^rent proportions. 

6. Wh^n the drawing has been finish- 
ed, the lithograi^hie printer prepares it for 
giving impressions, by using upon its sur- 
face a weak solution of acid and other in- 
gredients, which corrode the sur&ce of 
the stone, except where it is defended 
from its action by the grease of the chalk 
or ink. As soon as the stone has been suf- 
ficiently eaten away, the solution is re- 
moved "by the application of spu'its of 
turpentine and water. 

7. The ink employed in this kind of 
printing, is similar in its composition to 
other kinds of printing ink. It is applied 
to the drawuig by means of a small wood- 
en cylinder covered with leather. The 
paper, which has been suitably dampened, 
is laid upon the stone, and after it has 
besn covered, by turning down upon it a 
<1>^V piece of leather stretched upon an 

' ijDe» a ciank is turned which brings 

iw successively under the press. 

a An impressioiK^ the drawing having 

VI thus communicated to the paper, the 

let is removed, and the process is re- 

lited, until the proposed number^f prints 

nre been takeik Before each application 

i ihe ink, the whole fiice of the stone is 

jBojIeratelv «vater, by means of 

a sfODf ^ roller passes 

«pv )f the stone, yet 



the ink adheres to no part of it, except 
to tliat which is covered with the draw- 
ing. 

9. The number of impresions which 
may be taken from chalk drawings, varies 
according to their fineness. A fine draw- 
ing will give fifteen hundred ; a coarse one, 
twice tliat number. Ink drawings and 
writings give considerably more than cop- 
perplates ; the finest yielding six or eight . 
thousand, and strong lines and writings 
many more. 

10. Im^essicms from engravings can be 
multiplied indefinitely, with very little trou- 
ble, in the following manner. A print is t 
taken in the usual way from the engraved 
plate, and immediately laid with its fiice 
upon water. When sufficiently wet, it is 
carefully applied to the fiice of a stone, and 
pressed down upon it by the application of 

a roller, until the ink is transferred to the 
stone. Impressions are then taken in the 
manner before described. 

11. The invention of lithography is as- 
cribed to Aloys ^enifelder, the son of a 
performer at the theatre of Munich. Hay- 
ing become an author, and being too poor 
to publish his works in the usual way, he 
tried many plans, with copperplates and 
compositions, in order to be his own print- 
er. A trial on stone, which had been ac- 
cidentally suggested, succeeded. His first 
essays to print for publication, were scmie 
pieces of music, executed in 1796. 

12. The first productiohs <^ the art were 
rude, and of little promise; but, since 1806, 
its progress has been so rapid, that it now 
gives employment to a great number of 
artists; and works are produced, which 
rival the finest engravings, and even sur- 
pass them in the expression of certain sub- 
jects. The earliest date of the art in the 
United States, is 1826, when a press was es- 
tablished at Boston, by William Pendleton. 
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THE AUTHOR. 



1. Thb word author, in a general sense, 
is uaed to ezpreas the orig-inator or efficient 
cause of a Ihing ; . hut in the reBtricted 
eeoBC in which it is applied in this article, 
it sigmfies the first writer of a book, or a 
writer in general. The indispeDsabie 
qunlificBtions to make a writer are — a 
talent for literary com position, tui accurate 
bnowlodge of language, and an acquaint- 
ance with the subject to be treated. 

2, Verj^few pereons are educated with 
the view to their becoming,author8. They 
generally write on subjects pertaining to 
die profession or bueinea in which they 
have been •practically engaged : a clergy- 
man writes on divinity, a pliysician on me- 
dicine, a lawyeronjurisprudence, a teach. 
er on edocatioa, and a mechanic on his 
puticukr trade. There are subjects, liow- 



ever, which occupy commcai groond, on 
which individuals of various professioiM 
ofleo write. 

3. Authorship is founded upon the in- 
vention of letters, and the art of combining 
tliem into word& Id tbe earliest ogee of 
the world, the increase of knowledge was 
opposed by manj formidable obstacles. 
Tradition was the first means of transmit- 
ting information lo posterity; and this, de- 
pending upon the memory and will of in- 
dividuals, was exceedingly precanous. 

4. The chief adventitious aids in the 
perpetuation of the memory of fiujls by 
tradition, were the erection of monuments, 
the periodical celebration of days or years^ 
the use of poetry, and fiAllj symbolical 
dtawbga and hierc^lyphical Bketche& 
Nevertbeleaa, h^tctr) TWioCi.'Mist. TsHflKiai*!. 
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uncertain and fabulous, and science in a 
state of perpetual JA^mcy, had it not been 
for the inventioo of written characters. 

5. The credit q£ the invention of letters 
was claimed by the Egyptians, Phoeni- 
cians, and Jews, as well as by some other 
nations: but as their origin preceded all 
authentic history not inspired, and as the 
book of inspiratkMi is silent in regard to it, 
no satisfactory conclusion can be formed 
on this point Some antiquarians are of 
opinion, that the strongest claims are pre- 
sented by the PhcBnicians. 

6. The Pentateuch embraces the earli- 
est specimen of phonetic or alphabetic 
writing now extant, and this was written 
about 1500 years before Christ Many 
persons suppose, that, as the Deity him- 
self inscribed the ten commandments on 
the two tables of stone, he taught Moses 
the use of letters ; and on tliis supposition 
is founded the claim of the Jewish nation 
to the honour of the first human applica- 
tion of them. 

7. If wo may boHove Pliny, sixteen 
characters of the alphabet were introduced 
into Greece ^y Cadmus, tlie Phoenician, in 
the days of Moses ; four more were add- 
ed by Palamedes duruig the Trojan war, 
and four afterwards, by Simonides. Alpha- 
betical writing evidently sprung from suc- 
cessive improvements in the hicroglyphi- 
cal system, since a great part of the latter 
has been lately discovered to be syjlabic 
or alphabetic. 

8. A considerable number of very an- 
oint alphabets still exist on the monu- 
mental remains of some of the first post- 
diluvian cities, and several of later date, 
in manuscripts which have descended to 
our times. The letters employed in dif- 
ferent langua^ have ever been subject 
to great chanjgfes in their conformation. 
Xhis i> iftUy the case befbre the 



introduction of the art of printing, which 
has contributed greatly towards perma-. 
nency in this reqpect 

9. The mode of arranging the letters 
in writing has, also, varied considerably. 
Some nations have written in perpendicu- 
lar lines, as the Chinese and ancient Egyp- 
tians; others from right to left, as the 
Jews; and others again alternately from 
Icfl to right, as was the method at one 
period among the Greeks. The mode of 
writing from left to right now generally 
practised, is preferable to any other, since 
it leaves uncovered that portion of the 
page upon which writing has been made. 

10. In ancient times, literary produc- 
tions were considered public property; 
and consequently, as soon as a work was 
published, transcribers ai^sumed the right 
to multiply copies at pleasure, without 
making the autho|^ the least remunera- 
tion. They, however, were sometimes re- 
warded with great liberality, by princes or 
wealthy patrons. This literary piracy con- 
tinued, until a long time after the introduc- 
tion of the art of printing. 

11. In almost every kingdom of Europe, 
and in the United States, the exclusive 
right of authors to publish their own pro- 
ductions, is now secured to them, by law, 
at least for a specified number of yeara 
The first legislative proceeding on this 
subject in England, took place in 1662, 
when the publication of any book was pro- 
hibited, except through the permissicxi of 
the lord chamberlain. The title of the 
book, and the name of the proprietor, were, 
also, required to be entered in the record 
of the stationers* company. 

12. This and some subsequent acts 
having been repealed in 1691, literary 
property was left tcr the protection of the 
common law, by which the amount of 
damages which could be proved to have 
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actually occurred in case of infringement, 
could be recorered, and no more. New 
applications were, therefore, made to par- 
liament ; and, in 1709, a statute was pass- 
ed, by which the property of copjrright 
was guarded for fbarteen years, with se- 
vere penalties. This privilege Was cwi- 
nected with the condition, that a copy of 
the work be deposited in nine public libra- 
ries specified in the act 

13. In 1774, the parliament decided 
that at the end of fourteen years the copy- 
right might be renewed, *in case the author 
were still ^ving. The law continued on 
this footing until 1814, when the contin- 
gency with regard to the last fourteen 
years was removed, and, if the author still 
survived, the privilege of publication was 
extended to the close of his lifb. 

14. In the United States, the jurisdic- 
tion of this subject is vested by the con- 
stitution in the federal government ; and, 
in 1790, a law vras passed by. Congress, 
securing to the authors of books, charts, 
maps, engravings, &c., being citizens of 
the United States or resident therein, pri- 
vileges ]ike those granted in England in 
1774. In 1831, the law was altered, and 
again made to conform to that of £i;gland 
in regard to the period of the privileges. 
The English and American law differ in 
no essential provision, except that in the 
former, no distinction is made between 
citizens and foreigners. 

15. In France, the first statute regard- 
ing literary property was passed in 1793, 
when the right of authors to their works 
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was secured to them during their lives, and 
to their heirs for ten years after their de- 
cease. The decree (^ 1810 extended the 
right of the hcifs to twenty years. In 
Russia, the period of copyright is tiie same 
as in Fmnce, and the property is not liable 
for the payment of t^ antho/s debts. 

16. In some of tiie German States, the 
right is given &r the life-time of the an- 
thor ; in others, it is made perpetual, like 
any other property; hot then the work 
may be ininted with impunity in any of 
the other states in which a right has not 
been secured. In Germany and Italy,' es- 
pecially, authors are very poorly remune- 
rated; and in Spain, the book trade has 
been so much oppressed by a merciless 
censon^ip, toft anthons are compelled to 
pobli^ their vrarka m ^eir own account. 

17. From the preceding statement it 
appears, that few legislators have been 
willing to place the productions of intel- 
lectual labour on the same honourable foot- 
ing with other kinds of property. No rea- 
son, however, can be assigned for the dis- 
tinction, except the unjust and piratical 
usage of two or three thousand years. 

18. Authors seSdom publish their own 
works. They generally find it expedient, 
and, in fact, necessary, to intrust l^is part 
of the busmess to 'booksellers and publish- 
ers, from whom they usually receive a 
specified amount for the entire copyright, 
or a certain sum for eadi and every copy 
which may be sold durmg t^h term of 
years which may be agreed upon. 




THE PRINTER. 



I. Fbom wlikt haa been ssid in a 
ceding article, it ia manifest that Ihe art 
of printing aroee from the practice of en- 
graving on wood. Leltera were cu 
wood na InBcriptions to pictures, and i 
printed at the same time with them, by 
means of a hand-roller. The impressions 
were taken on one aide of the paper; and, 
in order to hide the nahedne^ of the blank 
side, two leaves were pasted logethe 
These leaves were pot up in pamphlet 
fonn, and are now known under the lie 
nomtaation of block-books, because thej 
printed from wooden blocks. 
Uthougb the art of typographical 
•g can be clearly traced to wood < 
g, yet M much uncertainty n 
TV, that the honour of its' 
d by Uitee cities — Har- 



lem, in Holland, and Strasburgand Mentz, 
in Germany; and, at the present time, it 
ta difficult to determine satiafactMly the 
merits of their respective clauns, The 
obscurity on this point has arisen Iram the 
desire of the first prinlera to conceal the 
process of the art, that their prodactiooa 
mig-ht pass for manuecriptsi and that t&ej 
might enjoy the full benefit of their invMi- 

3. The advocates of the claims of Har- 
lem state, that LsurentiuflCoet«r applied 
wooden types, and some my, even melal 
types, as early as 1428, and that several 
persona were employed by him in the buai- 
neas up to lite year 1440, when his niate- 
riala were stolen from him by one of hia 
workmen or aervonts, named John, while 
the family were engaged in ceiebiating 
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tiie festival of Christmas eve. The thief 
is said to have fled first to Amsterdam, 
then to Cologne, and finally to have settled 
in Mentz, where, within a twelvemonth, 
he published two small works, by means 
of the types which Laurentiu43 Cceter had 
used. 

4. These claims in favour of Harlem, 
however, were not set forth until 120 years 
after the deatli of Coster ; and the whole 
story, as th6n stated by Hadriamus Junius, 
was founded altogether upon traditionary 
testimony. Perhaps wood engravings, with 
inscriptions, may have been executed 
there ; if so, the account may have origin- 
ated from that circumstance. 

5. The statements which seem to be 
the most worthjr of credit, bestow the 
honour of this invention on a citizen of 
Mentz. Here, it appears that John Geins- 
fleisch, or Guttemburg, senior, published 
two small works for schools, in 1442, on 
wooden types; but, not having the funds 
necessary to carry on the business, he ap* 
plied to John Faust, a rich goldsmith, who 
became a partner in 1443, and advanced 
the requisite means. Soon afterwards, 
J. MeidenbachJus and some others were 
admitted as partners. 

6. In the following year, John Guttem- 
burg, the brother of Geinsfleisch, made an 
addition to the firm. For several years 
before this union, or from 1496, Guttem- 
burg had been attempting to perfect the 
art at Strasburg ; but it is said that he had 
never been able to produce a clean printed 
dlieet The brothers may or may not have 
pursued their experiments without receiv- 
ing any hints from each other, before their 
union at Mentz. 

7. Soon after the formation of this part- 
nership, the two brothers commenced cut- 
ting metal types, for the purpose of print- 
ing an edition <£ the Bible ; which was 



published in Latm, about the year 1450. 
Before this great achievement of th^ art 
had been efiected, Geinsfleisch appears to 
have retired from the concern, some say 
on%ccount of blindness. 

8. The partnership before mentioned 
was dissolved in 1450, and Faust and Gut- 
temburg entered into a new arrangement, 
the former supplying money, the latter 
personal services, for their mutual benefit; 
but various difficulties having arisen, this 
partnership was also dissolved in 1456, 
after a law-suit between them, which was 
decided against Guttemburg. 

9. Faust, having obtained possessicm of 
the printing materials, entered into part- 
nership with Peter Shoeffor, who had been 
for a long time a servant or jarorkman in 
the printing establishment. In 1457, they 
published an edition of the Psalter, which 
was then considered uncommonly elegant 
This book was, in a great measure, the 
work of Guttemburg, since, during the 

^ur years in which it was in the press, 
he was for two years and a half the chief 
operator in the printing-office. 

10. Guttemburg, by the pecuniary aid 
of Conrad Humery and others, established 
another press in Mentz, and, in 1460, pub- ^ 
lished the '* Catholicon Joannis Janueti^ 
m." It was a very handsome work, but 

not equal in beauty to the Psalter of Faust 
and Shoefler. * The latter was the first 
printed book known to have a genuine 
date. From this time, it has been the prac- 
tice for printers to claim their own pro- 
ductions, by prefixing to them their names. 

11. Notwithstanding the great advance- 
ment which had been made in the art of 
printing, the invention cannot, by any 
means, be considered complete, until about 
the year 1458, when Peter ShoefiTer con- 
trived a method of casting types in a iaa<- 

trix Ot TM»iA. 1:\» ^T^\«^ 5«ssK.K^a»^ 
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with cast met^ types was called '* Durori' 
di Rationale Divinorutn Officiorvm^'' pub- 
lished in 1459. Only the smaller letters, 
however, were of this description, all the 
larger characters which occur being cut 
types. These continued to be used, more 
or less, as late as the year 1490. 

12. In 1462, Faust carried to Paris a 
numher of Latin Bibles, which he and 
Shoefier had printed, and disposed of many 
of them as manuscripts. At first, he sold 
them at five or six hundred crowns, the 
sums usually obtained by the scribes. He 
afterwards lowered the price to sixty. 
This created universal astonishment; but 
when he produced them according to the 
demand, and when he had reduced the 
price to thirty, all Paris became agitated. 

13. The uniformity of the copies in- 
creased the wonder of the Parisians, and 
information was finally given to the police 
against him as a magician. He was ac- 
cordingly arrested, and a great number of 
his Bibles were seized. The red ink with 
which they were embellished, was sup- 
posed to be his blood. It was seriously 
adjudged that the prisoner was joined in 
league with the devil ; and had he not dis- 
closed the secret of his art, he would pro- 
bably have shared the fate of those whom 
the magistrates of tliose superstitious times 
condemned for witchcraft. 

14. It may be well to inform the reader, 
that, although the story of Faust's arrest, 
as above detailed, is related as a fact by 

ll authors, yet by others it is thought 

i|DWorthy of credit It is also gene- 

mpposed that the celebrated romance 

Doctor Faustus and the devil" origin- 

ia the malice of the monks towards 

i, whose employment of printing de- 

j*d them of their gain as copiers. It 

Bg morf* *^1b, however, that it 

^ iroD tng per^mances 



of Doctor John Faust, a dealer in the black 
art, who lived in Germany in the begin- 
ning of the sixteenth century. 

15. Faust andShcBfier continued their 
printing operations together, at least until 
1466, about which time it is conjectured 
that the former died of the plague at Paris. 
Geinsfleisch, or, as he is sometimes called^- 
Guttemburg, senior, died in 1462; and his 
brother Guttemburg, junior, in 1468, afler 
having enjoyed for three years the privi- 
leges of nobility, which, together with a 
pension, had been conferred upon him by 
Archbishop Adolphus, in consideration of 
his great services to mankind. 

16. More copies of the earliest printed 
books were impressed on vellum than on 
paper ; but the method was soon reversed, 
and paper was used for a principal part of 
the edition, while a few only were printed 
on vellum, as curiosities, and to be orna- 
mented by the illuminators, whose inge- 
nious art, though in vogue before and at 
that time, did not long survive the rapid 
improvements in printing. 

17. Wc are informed that the Mentz 
prmters observed the utmost secrecy in 
their operations; and, that the art might 
not be divulged by the persons whom they 
employed, they administered to them an 
oath of fidelity. This appears to have 
been strictly adhered to, until the year 
1462, when the city was taken and plun- 
dered by Arclihishop Adolphus. Amid 
the consternation which had arisen from 
this event, the workmen spread themselves 
in different directions; and, considering 
their oath no longer obligatory, they soon 
divulged the secret, which was rapidly 
diffused throughout Europe. , 

IB. Some idea may he formed of the 
celerity with which a knowledge of print- 
inor was extended, from the fact that the 
art was received in two hundred and three 
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places prior to the year 1500. It was 
brought to England in 1471, by William 
Caxton, a mercer of the city of London, 
who had spent many years in Germany 
and Holland. The place of the first loca- 
tion of his press was Westminster Abbey. 
The first press in North America was es- 
tablished 'at Cambridge, Massachusetts, in 
1639. 

19. Printed newspapers had their origin 
in Germany. They first appeared in Augs- 
burg and Vienna, in 1524. They were 
originally without date or place of impres- 
sion, nor were they published at regular 
periods. The first German paper with 
numbered sheets was printed in 1612 ; and 
from this time must be dated periodical 
publications in that part of Europe. 

20. In England, the first newspaper ap- 
peared during the reign of Elizabeth. It 
originated in a desire to communicate in- 
formation in regard to the expected invar 
sion by the Spanish armada, and was enti- 
tled the ** English Mercury," which, by 
authority, was printed at London by Chris- 
topher Barker, her highnesses printer, in 
1588. 

21. These, however, were extraordina- 
ry gazettes, not regularly published. Pe- 
riodicals seem to have been first extensive- 
ly used by the English, during the civil 
wars in the time of the Commonwealth. 
The number of newspapers inGreat Britain 
and Ireland amounted, in 1829, to 325, and 
the sums paid to the government fi>r stamps 
and duties on advertisements, amounted to 
about X678,000 sterling. 

22. No newspaper appeared in the Bri- 
tish coloniefi of America until 1704, when 
the "News Letter" was issued at Boston. 
The first paper published in Philadelphia, 
was issued in 1719 ; the first in New- York, 
in 1733. In 1775, there were 37; and in 



1801, there were, in the whole United 
States, 203; in 1810, 356; at the present 
time, there are about 1200, and the num;* 
ber is annually increasing. 

23. The first periodical paper of France 
originated with Renaudot, a physician in 
Paris, who, for a long time, had been in 
the habit of collecting news, which be 
communicated verbally to his patients, with 
the view to their amusement But, in 
1631, he commenced the publication of a 
weekly ^heet, called the "Gazette de 
France," which was continued with very 
little interruption until 1827. There are 
now, probably, in France, about 400 period- 
ical publications, most of which have been 
established since the commencement of 
the revolution of 1792. 

24 Periodicals devoted to different o\h 
jects have been established in every other 
kingdom of Europe ; but,* in many cases, 
they are trammelled by a strict censorship 
of the respective governments. This is 
especially the case with those devoted to 
politics or religion. But all Europe, with 
its t90,000,000 of mhabitants, does not 
support as many regular publicaticMis as 
the United States, with its 13,000,000. 

25. The workmen employed in a print- 
ing-ofiSce are of two kinds i^-compositorg, 
who arrange the types according to the 
copy delivered to them; and pressmen^ 
who apply ink on the types, and take off 
impressions. In many cases, and especial- 
ly where the business is carried on upcm a 
small scale, the workmen often practise 
both branchea 

26. Before the types are applied to use, 
they are placed in the cells or compart- 
ments of ^ wooden receptacle called a 
case, each species of letter, character, or 
space, by itselC The letters which are 
required most frequently are lodged in thu 



184 



THE raiVTEB. 



T 



hrgmA covnpArtmeritfl, which are located r 31. The preasman haring dampened bis 



); 



ncareat to the place where the coropontor ' paper with water, and pat every part of 
ftandji while arran^j^jng the types. ; his press in order, takes impreasiQiis in the 

27. T^e cfyinpoBiUfT is furnished with a |- following manner : — he places the dieet 



eomponng''»tickt which is commonly an !' upon the tympany and confines it there by 
mti instrument, snrrounded on three sides j' turning down upon it ihefritket; he then 
with ledges a little leai Ujan half an inch : brings them bctb, together with the p*- 



in height, one of which is moveable, so 
that it may be adjtuited to any length of 
lino. The compositor, in the performance 
of his work, selects the letters from their 
sevoml compartments, and arranges them 
in an inverted order from that in which 
they are to appear in the printed page. 

*ii. At the end of each word is placed 
ft quadrat, to produce a space between 
that and the one which follows. The 
f|uadrats are of various widths, and being 
considerably shorter than types, they yield 
no impression in printing. A thin brass 
rule is placed in the stick, on which each 
successive line of types is arranged. When 
the composingHBtick has been filled, it is 
emptied into the galley, which is a flat 
board, partly surrounded with a rim. 

29. On this galley, the lines are accu- 
mulated in long columns, which are after- 
wards divided into pages, and tied together 
with a string, to prevent the types from fall- 
ing asunder, or into pi, as the printers 
term it. A sufficient number of pages hav- 
ing been completed to constitute a form, 
or, in other words, to fill one side of a sheet 
of printing-paper, they are arranged on an 
impo9ing'8t(me,'Q.nd strongly locked up, or 
wedged together, in an iron chase, 

80. The first impression taken fVom the 
types is called the proof. This b carefbl- 
\y read over by the author or proof-reader, 
or both, and the errors and oorrections 
plainly marked in the knargin. These 
co>^ ' having been made by the com- 

* nn is again locked up^ and 
ajMreasman. 



I per, upon the form, which has been pre- 
viously inked. He next turns a crank 
with his left hand, and thereby {daces the 
form directly under the piaten^ which is 
immediately brought in a perpendicolar 
direction upon the types, by means of a 
lever pulled with his right hand. 

32. After the impression has been thus 
communicated, the form is returned to its 
former position, and the printed ^eet is 
removed. The operation as just described 
is repeated for each side of every sheet of 
the edition. In the cut at the head of this 
article, the pressman is represented as in 
the act of turning down the fi*iaket upon 
the tjrmpeiL The business of the boy be- 
hind the press is to apply the ink to the 
types, by means of the rollers before him. 

88. Witliin the present century, great 
improvements have been made in the print- 
ing business generally, and especially in 
the preeses, and in the moans f£ applying 
the ink. In the old Ramagt press, the 
power was derived from a screw which 
was moved by a lever; but in those by 
several late inventors, from an accumula- 
tion of levers. 

84. In 1814, printing by machinery was 
commenced in London, and rollers became 
necessary for inking the forms. These 
were made of molasses, glue, and tar, in 
proportions to suit the temperature of the 
weather. From these originated compo- 
sition balls in the following year, and in 
1819, hand rollers. Formerly the ink was 
applied by means of pelt balls stuffed with 
wool. 
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1. Thb tfpei caet by the type-founder 
are obloog square pieces of metal, each 
having' on one end of it a letter or c)ia.rac- 
ter in relief! The melal of wliich these 
important inetrumentd are composed is i 
commonly an alloy consieliag CEsentially 
of lead and antimony, in llie proportion of 
about five parts of the Girmcr to one of the 
latter. Thia alloy molts at a low temper- 






withai 



tacy the ehspe of the mould. Several 
hundred pounda of type-metal arc prepared 
at a time, and cast into bars filled with 
notches, that they may be easily broken 
into piecea, when about to be applied to 

2. lamakiog types, the letter or chiMBC' 
ter ii first formed, by meane of gravers and 
Other tools, on the end of a ateel punch. 



With tbis instrument a matrix is Gamed, 

by driving it into a pieceof copper of suit- 
able size. A punch and matrix are re- 
quired for every character used in printing. 
A metallic mould for the body of the type 
is aJso made ; and, that the workman may 
handle it without burning his hands, it is 
surrounded with a portion of wood. The 
mould is composed of two parts, which can 
be closed aw} separated with the greatest 
facility. 

3. The type-metal is prepared for im- 
mediate use by Dvetting it, as fiut as it may 
be needed, in a small crucible, over a coal 
fire. The caster having placed the ma- 
trix in the bottom of the mould, commence* 
the operation of casting by pouring the 
metal into the mould with a small htdle. » 
This he perEHBt& -wWa Vm. -*>**. ^ots^ 
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while with the other he tlirows up the 
mould with a sudden jerk ; tlien with both 
hands he opens it and throws out the type. 
All these movements are performed with 
such rapidity, thatr'an expert hand can cast 
about fifty types of a common size in a 
minute. Some machines have been lately 
introduced, which operate with still great- 
er rapidity. 

4.. Each type, when thrown from the 
mould, has attached to it a superfluous 
portion of metal, called a jeU which is 
afterwards broken off by hand. The jets 
are again cast into the pot or crucible, and 
the types are carried to another room, 
where the two broad sides are rubbed on 
a grindstone. They are next arranged on 
flat sticks about three feet long, and de- 
livered to the dresser, who scrapes the two 
sides not before made smooth on the grind- 
stone, cuts a grove on the end t>pposite 
the letter, and rejects from the row tlie 
types which may be defective. 

5. The whole process is completed by 
setting up the types in a printer's com- 
posing-stick, and tying them up with pack- 
thread. Much of tlie work in the type 
foundry is performed by boys and femalesi 
In the preceding cut are represented a 
man casting types at a furnace, and a boy 
breaking off the jets; also two females 
rubbing types on a large grindstone. The 
fumes arising &om melted le^ in the cast- 
ing-room are considered deleterious to 
health. 

6. Various sizes of the same kind of 
letter are extensively used, of which the 
following are most employed in printing 
books — Pica, Small Pica, Long Primer, 
Bourgeois, Brevier, Minion, Nonpareil, 
Pearl, and Diamond. A full assortment 
of any particular size is called a fount, 
which may consist of any amount, from 
five pounds to five hundred, or more. The 



master type-founder usually supplies the 
printer with ull the materials of his art, 
embracing not only types, leads, brass 
rules, and ordinary ornaments, but also 
cases, .composing-stick, galleys, prmting- 
presses, and other articles too numerous to 
be mentioned. 

7. The inventor of the art of castinor 
types was Peter Shoeflfer, first servant or 
workman employed by Guttemborg and 
Faust He privately cut a matrix for each 
letter of tlie al{)habet, and cast a quantity 
of the types. Having shown the products 
of his ingenuity to Faust, the latter was 
8o much delighted with the contrivance, 
tiiat he made him a partner in the print- 
ing business, and gave him his only daugh- 
ter, Christina, in marriage. 

8. Th^ character fir^t employed was a 
rude old gothic, mixed with secretary, de- 
signed on purpose to imitate the hand- 
writing of those times, and the first used 
in England were of this kind. To these 
succeeded what is termed old English, 
or black letter, which is still occasionally 
applied to some purjioses; but Roman let- 
ter is now the national character not only 
of England, but of France, Spain, Portu- 
gal, and Italy. In Germany, and in the 
States surrounding the Baltic, letters are 
used which owe their foundation to the 
gothic, although works ^re occasionally 
printed for the learned in Roman. 

9. The Roman. letter owes its origin to 
the nation whence it_ derives its name ; 
although the faced of the present and an- 
cient Roman letters differ materiallv, on 
account of the improvements which .thcy 
have undergone at various times. Fur 
the invention of the Italic character, we 
are indebted to Aldus Manutius, who set 
up a printlng-oflice in Venice in 1496, 
where he also introduced Roman types of 
a neater cut 
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1. Thb word ttereatype ia derived ftom 
•ttvoGreek works — »(crcD»,sDlid,a!id(upos, 
B tjpe. It ill applied tn pages of types in 
a single piece, wbich b&ve been ca^ in 
moulila formed on coojinon printing types 
or woud cuta They are composed of iead 
Btid Bntimdny, in tlie proportiofi of about 
six pads of tlie former to one of the latter. 
^MMiieliaieB a little tin \e added. 

3. The types are rel tip by compoiifora, 
an ufuul in printing, and imposed or Iwked 
up, one or several pnges together, in an 
iron rAjMufasuituble size. Having been 
sunt to the easiing-room, the types are 
Glightly oiled, and surrounded with a frame 
of bnm or lype-njeta!. Tijey are tiien 
pjvered with a thin mixture of Gncly pul- 
vcri^fsd pliftcr, and water. In about ico 



minutes, the plister becomes hard enough 
to be removed. 

3. Tliemould, tliusfoimedibavingbeeo 
baked in an oven, ia piriced in an iron pan 
of an oblong slinpe, and sunk into a kcttla 
of the melted composition above mention- 
ed, which is admitted at the fi^ur comers 
of the cover lo tlie cavities of ilie mould 
beneath. The pan ia then ruined fcum tLe 
kettle, and placed ovcr-«atef. When the' 
metal has become cool, the contents of the 
pan are removed, and the plaster le broken ~ 
and ivasiied from the plate. 

4. As (aft aa the pages are caat, tliejr ' 
are sent to thejInuAin^-rooin. Here tiny 
are first planed on tUe"i)ack witli a iiia- 
chlae, for the purpcee of mcikin^ tlicni 
level a^d of an equal lliickness. The let- < 
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ten are then exainioed, and, when defi- 
cient, are rendered perfect by little steel 
instruments called picks. Corrections and 
alterations are made by cutting out original 
lines, and inserting common printing types, 
or lines stereotyped for the purpose. The 
types are cut off close to the back with 
pincers, fnd fastened to the place with 
solder. The plates, when they are fin- 
ished, are about one-sixth of an inch in 
thickness. 

5. When all the pages of a work have 
been completed, they are packed in boxes, 
which are marked with certain letters of 
the alphabet, to indicate the form or pages 
which they contain. While the pages are 
being applied in printing, they are fasten- 
ed to blocks of solid wood, which, with the 
plates, are intended to be the same in 
height with common types. 

6. The first stereotype plates were cast 
by J. Van der Mey, a Dutchman, who re- 
sided at Leyden about the year 1700. A 
quarto and folio Bible, and two or three 
small works, were printed from pages of 
his casting ; but at his death, the art ap- 
pears to have been lost, although the plates 
of those two Bibles are still extant, the 
former at Ley den, and the latter at Am- 
sterdam. 

7. In 1725, William Ged, of Edinburgh, 
witliout knowing what had been done in 
Holland by Van der Mey, began to make 
stereotype platca But being unable to 
prosecute the business alone for want of 
funds, he united in partnership with three 
flilieni One of the partners being a type- 
Oder, supposing that success in the 
trprise would injure his business, em- 
ired men to compose and print the pro. 
ed works in a manner that he thought 

to spoil them. 



8. Accordingly, the compositors, while 
correcting one error in the proof, made 
intentionally several more ; and the press- 
men battercKl the letter, while printing the 
books. By these dishonest and malicious 
proceedings, the useful enterprise of Mr. 
Ged was defeated. He, however, after- 
wards printed, in an accurate manner, two 
or three works. The first of these was a 
Sallust, the pages of which were set up 
by hb son, James Ged, who was but an 
apprentice to the printing-business. This 
part of the work was performed in the 
night, when the workmen were absent 
from the office. 

9. Afler the death of Mr. Ged, no atten- 
tion was paid to the art, and a knowledge 
of it was lost at the decease of his son, 
which took place about the year 1771 ; but 
it was a third time invented by Alexander 
Tilloch, Esq., who, in conjunction with 
Mr. Foulis, printer to the University of 
Glasgow, made many experiments, until 
plates were produced yielding impressions 
which could not be distinguished from those 
of tlie types from which they had been 
cast But owing to circumstances uncon- ^- 
nccted with the real utility of the art, the 
business was not prosecuted to a great ex- 
tent 

10. About the year 1804, the urt was 
again revived by the late Earl Stanhope, 
assisted by Mr. A. Wilson, a printer, who 
turned his whole attention that way. In 
their efforts to complete the invention, 
they were assisted by Messr& Tilloch and 
Foulis; and although they succeeded, after 
many experiments, they were strenuously 
opposed in their efforts to introduce the 
practice, the pnnters supposing, perhaps 
with sodlb reason, that it would prove in- 
jurious to their businesa. ^ 
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THE FAFEB-HAKBB. 

1. The materials on which writings was 
executed, in the early days of Ihe art, were 
Iho leaves and bark of trees ani! plants, 
stones, briche, sheets of lead, copper, and 
brass, as well as plates of ivory, wooden 
tablets, and cotton and linen cloth. 

% The instruments with which writing 
WU piactised were adapted to the eub- 
aCuwe OB which it was to be formed. The 
Mylw, which the Romans employed in 
writing' on metallic tablets, covered with 
wax, was made of iron, acute at one end, 
for forming the letters, and flat or round 
at the crther, for erasing what may have 
been erroneously written. 

3. For writing with ink, the calamaa, a 
kind of reed, sharpened' at the point, and 
tf^t like OUT pen^ was used. Some of 



the eastern nations still vliilB with bem- 
bobs and canes. The Chinese in£cribd 
their characters will) email brushes similar 
to camel's hair pencils. We have no cer- 
tain evidence of the application of quHl$ 
to tills purpose nntil the seventh centarf. 

4. As the literature of antiquity ad- 
vanced, a material adapted to works d 
magnitude became necessary, and this wai 
found both in the skins of animals, aq^ ia 
the celebrated plant papyrus, of Egypt; 
but the time when they were first applied 
to this purpose cannot be delermJoedi 
although it is probable that the former hu 
the preference as regards priority, 

5. "She papyrus was an aquatic plant, 
which grew upon the banks of the Nile. 
In the manuiacture of paper from this reed 
it was diveabvi i:* *» wa'uei wNwasifc,* 
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iz^'t. :a :h^ e'jhth ceotuiy. it began to 
':?? <'^ ;>:r!i«\:^''i ly oUton paper, althoygfa it 
:-,r". nuii :3 use in some parts of Europe 
.:-: 1 :r.r£v huiiuretl years after the period 
. ".iss menr.vr.ed. 

P. The aianu&ctureofcotton paper was 
::T!rwiuct>i into Spain in the eleventh cen- 
:i:ry by the Arabians, who became ac- 
cuiir.tci: with it in Bucharia as early as 
A. n. TII4. About the year 1300, it was 
oo::inn:::oetl in Italy, France, and Germa- 
ny ; anii in some of the paper-mills of these 




..M«i«^M»c w^tJi I::»o, aiul afterwards . year 1318. 



fC«f«>k-c C;V** frai"*'*^ a"*^ rt^ucod by 
A-^A.kr *"^-'* **""? instruments. They 
m-*^ fesfe*^ ^y ^'^^ applcation of chalk, 
%ni K :«5*»ni: **•*""* ^'*'^ pumice-stone. 
^ i« rf wry YKMing calves, dressed 
hiMkW cwnnor. ^-as called vellum. 
ruiiwifT mJ voHum are still used for 
j^^ important documents. 

"^VV* Aiulu*. about 900 years be- 
^Q^^il^y^f about to found a library 
^^L^MWM which slwuld rival that of 
Tfc^ilwF^ ""^ ^ *® Ptdieraies, then 
:"" J »Jrt. jeakwa of his succqps, pro- 
rfE^ii ^ ^stpwtttion of papyrus ; but 
•^^ - ilM>Hant8 of Pergamus man- 



^^ > niNtofBt as a substitute, and 
**vS rfL^ Iftwiy principally of manu- 
'*^ Aik witerW. Prom this fact, 
^" ^l^ mm^ P^g^'niena among 
•'••^'^ «i^ Mve it also the appella- 
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10. The first paper-mill in England was 
erected by a German, named Spillman, in 
1566; but no paper, except the coarse 
brown sorts, was made in that country until 
about the year 1690 : the finer kinds, both 
for writing and printing, were, before that 
time, imported from the continent But 
the paper of English manufacture will now 
compare with that of any other country. 
The French also make very fine paper. 

11. In the United States, this manufac- 
ture has rapidly increased in amount with- 
in a few years. According to an estimate 
made in 1829, it appears that the whole 
annual product of the mills is worth be- 
tween five and seven millions of dollars, 
and that the rags collected in this country 
amount to about two millions. The num- 
ber of hands empbyed in the business is 
ten or eleven thousand, of whom about 
one-half are females. 

12. Nature has supplied us with a great 
variety of substances from which paper 
may be fabricated, as flax, hemp, cotton, 
straw, grass, and the bark of several kinds 
of trees ; but the fibres of the three first 
productions, in the form of rags, are the 
most usual materials. Most of these are 
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primarily purchased from the people at 
large, by retail booksellers, country mer- 
chants, and pedlars, who in turn dispose 
of them to persons called rag-merchants, 
or directly to the paper-makers. When 
the rags come from the original collectors, 
all kinds are mixed togetlier, but they are 
assorted according to their colour and the 
nature of their original fibre, either by the 
rag-merchants, or by the paper-makers 
themselves. 

13. In our attempts to afS>rd the reader 
an idea of th^is manufacture in general, 
letter-paper has been selected, as affording 
the best means of illustration; since for 
this kind of paper, the best stock is em- 
ployed, and the greatest skill is exerted in 
every stage of the process. 

14. The process of the manufacture is 
commenced by cutting the rags into small 
pieces, by the aid .of a sharp instrument, 
ccxnmonly a piece of a scythe, which is 
placed in a position nearly perpendicular 
before the operator. In the r^uction of 
very coarse rags, such as sail-cloth, a cut- 
ting machine is also employed. Then, 
with the view of sifting out the loose par- 
ticles of dirt, the rags are deposited in a 
large octagonal sieve made of coarse wire# 
and placed in a close box in a horizontal 
position. The sieve is moved by machine- 

gDT, like the bolt of a flour-milL 

15. The second stage of the process 
consists chiefly in the reduction of the rags 
to a pulp. This is efiected by the action 
oi a cutting machine, the essential parts 
of which are two sets of blunt knives, the 
one stationary, and the other revolving. 
The machine is placed in a large elliptical 
tub, in which the rags are also deposited, 
with a suitable quantity of water. The 
liquid and fibrous contents of the tub are 
kept moving in a circle by the action of | 



the machine, through which it passes at 
one point of its revolution. 

16. The maceration occupies from ten 
to twenty hours, according as the material 
is more or less rigid ; and, during part of 
this time, water is permitted to run in at 
one side of the tub, and out at the other, 
to render the pulp perfectly clean. To- 
wards the close of this process, the pulp, 
if necessary, is bleached by means of 
chloride of lime, and oil of vitriol. It is 
also sometimes coloured by adding a quan- 
tity of dye stufi^ The bleaching and co- 
louring are effected without interrupting 
the action of the machine. The rags hav- 
ing been thus reduced, the pulp, together 
with a suitable quantity of water, is let 
out into a reservoir, from which it is drawn 
off into a vat, as fast as it may be needed 
foT the production of paper. 

17. With this vat is connected the pa- 
per-making machine ; and the part d* the 
latter which first comes in contact with 
the material is a hollow cylinder, surround- 
ed with a fine web of wire-cloth. « This 
cylinder being immersed in the contents 
(^ the vat more than one-half of its diam- 
eter, the water passes off with a uniform 
rapidity, and the fibrous particles which 
had been suspended in it, settlo with re- 
markable uniformity on the outside of the 
brazen web. As the cylinder revolves, a. 
continued sheet is produced, which is taken 
up by an endless web of woollen cloth, and 
carried round another cylinder of equal 
diameter, and then between two more, by 
which it is partially pressed. 

18. From between these rollers, the pa- 
per passes out, in a jcontinued sheet, upon 
a large cylindrical reel, called the lay^boy; 
and when a certain quantity of it, which 
is determined by a gauge, has been accu- 
niulated, the lay-boy is removed to a 
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Ubio. Tho paper is then cut, with a 
Ux>U)lcm hnntlsaw, into shoots twice tho 
pile of lottor-pajjor. Tlus part of tho opera- 
tion i« vory quickly jx^rtornioil, as a work- 
man can cut up and pile in heaps, to bo 
prcMoi), twenty reams in half that number 
of minutoH, ami atteml to tiie machine at 
tlie Mine time. 

10. After tho paper !ia« been successive- 
ly prosiied and handled by w^paratingf the 
ri)oet«i two or three timcis it is hungr up 
on amall ihUos in an airy rm^m, to be dried ; 
and having been aj^ain prosvcd, it h sized 
by hokling a quantity of tho sheets at a 
time in a thin solution of ^lue and alum, 
the Ibnner uf which is propanMl in tho pa- 
per-mill for the purpose, inm\ shreds and 
parin|V8 of raw hides. The paper is freed 
fVom superfluous portions of the size, by 
submitting it to the action of a* press. It 
is again dried as before, and aguin press- 
ed; aftor which, the several sheets are 
examined, and flreed fh>m lumps and other 
extraneous substances. 

20. They are then severed in half with 
a cutting machine, and afterwards calen- 
dered, by passing the sheets successively 
between rollers ; or they are pressed be- 
tween smooth pasteboards. In the latter 
cafe, hot metallic plates are sometimes in- 
terposed between every few quires of the 
dieets. The paper, when treated in this 
way, is called hot-pressed. It is next 
counted off into half-quires, put up into 
reams, pressed, trimmed, and finally eup 
veloped in two thick sheets of paper, which 
completes the whole process of the manu- 
fkcture. 

21. The manufacture of paper, as just 
described, seems to be a tedious process ; 
yet with two machines and a suitable num- 
ber of hands, say sixty or eighty, three 
hundred reams of letter-paper can be pro- 
duced from thQ raw material in a smgle 



day. It is hardly necessary to remark, 
that paper is of varioas qualities, from the 
tincst bank-note paper, down to the coarsest 
kinds employed in wrapping up merchan- 
dise; and that, for every quality, suitable 
materials are chosen : the process of the 
manufacture is varied, of course, to suit 
tlie materials. None but writing and 
drawing paper requires to be sized. 

22. Until after the beginning of the pre- 
sent century, paper was made exclusively 
by hand, and this method is still continued 
in a majority of the mills in the United 
States, although it is rapidly going out of 
It differs from that just described 



use. 



chiefly in the manner of collecting the 
pulp to form the paper, this being effected 
by means of 9. mould, a frame of wood With 
a fine wire bottom, of the size of the pro- 
posed sheet In the use oi this instru- 
ment, a quantity of the pulp is taken up, 
and while the vatman, or dipper, holds 
it in a horizontal poeiti(»i, and gives it a 
gentle shaking, the water runs out through 
the interstices of the wire, and leaves the 
fibrous particles upon the mould in the 
form of a sheet The sheets thus produced 
are pressed between felts, and afterwards 
treated as if they had been formed by 
means of a machine. 

23. The first idea of forming pap^r in 
a continued sheet originated in France )| 
but a machine for this purpose is said to 
have been first made completely success- 
fill in England, by Henry and Sealy Fonr- 
drinier. Many machines made after their 
model, as well as those of a different con- 
struction, are in use in the United States; 
to some of which is attached an apparatus 
for drying and pressing the paper before 
it is wound upon the lay-boy. Very few 
machines, however, yield paper equal in 
firmness and tenacity to that produced by 
hand. 
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THE BOOKBINDER. ^ 

1. Bookbinding is the art of arranging 
the pages of a book in proper order, and 
confining them there by means of thread, 
glue, paste, pasteboard, and leather. 
' 2. Thiis -art is probably as ancient as 
that of writing books ; for, whatever may 
have been the substance on which the 
work was executed, some method of unit- 
ing the parts was absolutely necessary. 
The earliest method with which we are 
acquainted, is that of gluing the sheets 
together, and rolling them upon small cy- 
linders. This mode is still practised in 
some countries. It is also everywhere used 
by the Jews, so far* as relates to one copy 
of their law deposited in each of their 
syhagogues. 

3. The name Egyptian is applied to this 
kind of binding, and this would seem to 
indicate the place of its origin. Each 
volume had two rollers, so that the con- 
tinued sheet could be wound fronr one to 
the other at pleasure. The square, or pre- 
sent form of binding, is also of great an- 
tiquity, as it is supposed to have been in- 
vented at Pergamus, about 200 years be- 
fi>re Christ, by king Attalus, who, with his 
son Eumenes, estal^ished the &mous libra- 
ry in that city. 

4. The first process of binding books 
consists in folding the sheets according 'to 
the paging. This is done by the aid of an 
ivory knife called a folder, and the opera- 
tor b guided in the correct performance 
of the work by certain letters called tig- 
natures, placed at the bottom of the page, 
at regular intervals through the book. 

5. Piles of the folded sheets are then 
placed on a long table in the order of their 
signatures, and gathered, cme from each 
pile, for every book. They are next beaten 
on a stone, or passed between steel rollers, 
to render them smooth and solid. The 

25 



latter method has been introduced within 
a few years. This operation certainly in- 
creases the intrinsic value of the book; 
but it is not employed in every case, since 
it is attended with some, additional ex- 
pense, and since it diminishes the thick- 
ness of the book, and consequently its valu« 
in the estimation of the public at large. 

6. The sheets, having been properly 
pressed, are next sewed together upon lit- 
tle cords, which, in this applicatkMi, are 
called bands. During the c^ration, these 
are stretched in a perpendicular direction, 
at suitable distances from each other,~a8 
exhibited in the foregoing cut The fold- 
ed sheets are usually notched on the bock 
by means of a saw, and at these pcMDtEt 
they are brought in juxta-positicm with the 
bands. After the pages of several volumes 
have been accumulated, the bands are 
severed between each book. The folding; 
gathering, and sewing, are usually per- 
formed by fomales. 

7. Ati^is stage of the pimsess^ the books 
are received by the men or boys, who 
generally take on one hundred at a time. 
The workman first spreads some glue oq 
tlie back of each book with a brush. He 
then places them, one afler the other, be- 
tween boards of solid wood, and beats them 
on the back witli a hammer. Bj[ thw 
means the back is rounded, and a groove 
formed on each side for the admission of 
one edge of the pasteboards. 

8. These having been applied, and par- 
tially fastened by means of the bandar 
which had been left long for the purpose^ 
the books are prised, and the leaves of 
which they are composed are trimmed 
with an instrument called a plough. The 
pasteboards are also cut to the proper size 
by the .same means, or with a huge pair 
of shears. In the preceding picture, a 
workman is represented «1 ^<«%.^^6Sai,'^ 
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plough. The edges are next sprinkled 
with some kind of colouring matter, or 
covered with gold lea£ A strip of paper 
ii then glued on the back, and a head-band 
put upon each end. 

9l The book is now ready to be cover- 
ed. This is either done with calf, sheep^ 
or goat^ skin, or some kind of paper or 
cloth ; but whatever the material may be, 
it is cut into pieces to suit the size of the 
book; and, having been smeared oq one 
tide with paste, it is drawn over the out- 
•ides of the paateboards, and doubled in 
vpon the insklo. 

llV The covew, if calf or sheep skin, 
are no.xt sprinkled or marbled. The first 
operation i« perRmned bv dipping the brush 
Ni a kind i>f dre, made fur tlie purpose, and 
W^tuig it with one band over a stick hekl 
in the i4her ; tin) second is performed in 
the same manner, witli the diHlerence that 
I hey are vprinkhHl first with water, and 
thon \x ilh tho wlourinsr matter. 

IL At>iT a small pitvc of morocco has 
been yuki^U^l xm tlio buck, on which the 
titU i» to b(« printe<l in ^ild h*af, and one 
«4' th«* ws»ti' liHives hnv tnvn pasted down 
Ml \\w ntuMto (4* ivioh <vt* the covers, the 
KH«k« arr prttuMnl Ktr t)m laiit time. They 
•r« then isUawl by applying the white of 

||}« *nm iHNikM am now nmdy for tlio 
I9\^iiliuit (4* th0 ivrtmmtMitis which consist 
f h^ijy \^ lvU«>ni «)m) othi'r figures in gold 
MIS Ih t^\«HMil(iHr ()iii* l^rt of the pro- 
ftmk lK» HAMrkiHUM tMitu tho gold into suit- 
iU» sIHiw \^ ^\Vkff^ tui It eiisliion. 

|Ai liliMMi w^ Uid iitHM) tho books by 
IMV«H« («f « \^^'^ «4* mw cotton, ami aflor- 
^^U (lUiirttwHHl with ty)>eH nuxlnratoly 
|M^««I «»vitr a t^liartMwl firt»; or the strips 
^yuki am taknn u|i, niul laid upon tlie pro* 



^gf place with instruments called stamps 
and rolls, which have on them figures in 
relief. The portion of the leaf not im* 
pressed with the figures on the tools, is 
easily removed with a silk nig. The 
books are finished by applying to the co- 
vers the white of aq egg, and rubbing 
them with a heated steel polisher. 

14. The imxsess of binding books, as 
just described, is varied, of course, in some 
particulars, to suit the different kinds of 
binding and finish. A book stitched to- 
gether like a common almanac is called a 
pamphlet Those which are covered or 
the back and sides with leather, are said 
to he fuU-baund ; and those which have 

' their backs covered witir leather, and the 
sides with paper, half-bound, 

15. The different sizes of books are ex- 
pressed by terms indicative of the number 
of pages printed on one side of a sheet of 
paper: thus, when two pages are printed 
on one* side, the book is termed a folio; 
four pages, a quarto ; eight pages, an oc- 
tavo ; twelve pages, a duodecimo ; eighteen 
pages, an octodecima All of these temu^ 
except the first, are abridged by prefixing 
a figure or figures to the last syllable: 
thus, 4ta for quarto, 8yx fi>r octavo, 12ma 
fi>r diKhlccimo, &.c. 

10. Tho manufacture of account-books, 
and other blank or stationary work, con- 
stitutes an extensive branch of the book- 
binder*s business. It is not necessary, 
however, to be particular in noticing it, as 
tho general process is similar to that of 
common bookbinding. Those binders who 
devote much attention to this branch of 
tho trade, have a machine by which paper 
is ruled to suit any method of keeping 
books, or any other pattern which may be 
desired. 
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1. TBKbooktntdehasarisenfrom emaJI 
beginnings to its present nugnitudB and 
importance. Before the inventioa o( ^- 

pography, it was carried cm by the aid of 
tianscribers; and the booksellers of Oreece, 
Rome, aad Alexandria, during the fioarieh- 
ing sUte of their TiteiBture, bept & large 
number of manuscript copyis^ in constant 
employ. Among the Romans, the trans- 
cribers or copyists were chiefly BlaveB, who 
were very valuable to their owners, on 
account i^ their capacity for this employ- 

2. In the middle ages, when learning 
was chiefly confined to the precincts of 
monaatic institutions, the monks employed 
much of their time in copying the ancient 
classics and other worhs ; and this labour 
wu often imposed upon theni aa a penance ^ 



forthecooimisaionof UD. From this cause, 
and from va ignorance of the true mean> 
ing of the author, much of their copying 
was inaccurately performed, so that great 
pains have been eincQ required ill the cor* 
rection of the manuscripts of those times, 
3. This mode of multiplying copies of 
hooka was exceedingly slow, sod, -witluJ, 
BO very expenwve, that learning was con- 
fined almost excluMvely to people of rank, 
and the lower cffders were only rescued 
firom tcrtal ignorance by the reflected light 
oftheirsuperioia F<»' ft kmg time, during 
the reign of cotnpar&tive harbarism ia 
Europe, books were so scarce, that a pre- 
sent oT a single copy to a religious house 
was tiiought to be so valuable a gid, that 
it entitled the donor to the prayers of the 
community, which were considered effijxar 
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cious in procuring for hitn eternal salva- 
tion. 

4. After the establishment of the uni- 
Tersities of Paris and Bologna, there were 
dealers in books, called stationarii, who 
loaned single manuscripts at high prices ; 
and, in the former place, no person, after 
the year 1492, could deal in books in any 
way, without permission from the univer- 
sity, by which officers were appointed to 
examine the manuscripts, and fix the price 

» for which they might be sold or hired out 

5. For a long time after the invention 
of printing, the printers sold their own 
publications ; and in doing this, especially 
at some distance firom their establishments, 
they were aided by those who had former- 
ly been employed as copyists. Some of 
these travelling agents at length became 
stationary, and procured the publication of 
works on their own account 

6. The first bookseller who purchased 
manuscripts from the authors, and caused 
them to be printed without owning a press 
himself, was John Otto, of Nuremburg. 
He commenced this mode of doing busi- 
ness in 1516. In 1545, there were, fur 
the first time, two such booksellers in 
Leipsic. The great mart for the sale of 
their books was Frankfort on the Maine, 
where were held three extensive fiiirs 
every year. Leipsic, however, soon be- 
ctme« and still continues, the centre of the 

book trade. 

%» first Leipsic catalogue of books 

itti early as the year 1600; but 

lit that place did not become im- 

t, as regards the book trade, until 

wYten it was attended by nineteen 

J *»'-*>~^llers. The booksellers of 

as some from distant 

He semiannual fairs 

vpoee of books, and 

liwith each other. 



Every €rerman publisher has also an agent 
there, who receives his publications, and 
sends them, according as they are ordered, 
to any part of Germany. 

8. In DO other part of the world, has 
such a connexion of booksellers been 
formed, although almost every kingdom 
of Europe has some city or cities in which 
this branch of trade is chiefly concentra- 
ted; as London, in England; Edinburgh, 
in Scotland; and Amsterdam, Utrecht, 
Leyden, and Haerlem, in the Nether- 
lands. In Spain and Portugal, the price 
of every book is regulated by the govern- 
ment 

^ 9. A very convenient method of effect- 
ing the sale and exchange of books among 
booksellefs, has been adopted in the Unit- 
ed States; and this is by auction. A sale 
of this kind is held in Boston once, and in 
New-York and Philadelphia twice, every 
year; and none are invited to attend it 
but the trade; hence such sales are de- 
nominated trade sales. 

10. The sale is usually conducted by 
an auctioneer who has been selected by 
a committee of the trade in the city in 
which it is to be held. In order to obtain 
a sufficient amount of stock for the pur- 
pose, the agent issues proposals, in which 
he informs publishers and others concern- 
ed in this btanch of business, of his in- 
tention, and solicits invoices of books, u) 
be sold at the time specified. A catalogue 
of all the books thus sent for sale, is 
printed and distributed among the book- 
sellers. 

11. The booksellers having assembled, 
the books which may have been accumu- 
lateJl from different parts of the Union are 
offered in convenient lots, and stntck off 
to the highest bidder. Each purchaser 
holds in his hand the printed catalogue, 
on the broad margin of which he marks^ 
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if he see fit, the ibices at which the 
boc^ have been sold^ and the record thus 
kept affi>rd8 a tolerable, means of determ- 
ining their value^ fi>r a considerable time 
afterwards 

12. A sale c^this kind occupies from 
two to four days; and, at the close of it, 
a settlement takes place, in which the 
parties are governed by the terms pre- 
viously published. The payments are 
made in cash or by notes at fbtir or six 
months, according to the amount which 
the purchaser may have bought out of 
one invoice^ The conductors of the sale 
are allowed bctweei) four and five per 
cent commission for their services. 

13. A vast number of books is also sold, 
every year, at auction, to miscellaneous 
collections of people, not only in the 
cities and considerable towns, but like- 
wise in the villages throughout the coun- 
try. 3y many booksellers, this method of 
sale is thought to be injurious to the 
trade, since it has reduced the prices of 
books, and interfered ivith the regular 
method of doing business. These disad- 
vantages, however, have been far overbal- 
anced by the increased number of readers 
which has been thus created. 

14. The circulation of books is like- 
wise promoted by means of travelling 
agents, who either sell them at once, or 
obtain subscriptions for them Virith the 
view to their future delivery. These 
methods have been employed more or less 
^m the very commencement of the 
printing business; and they have probably 
contributed more to the general extension 



of knowledge than the sale of books by 
stationary booksellers. la fact, they are 
among the most promineot causes of the 
vast trade in books, which is now carried 
on, especially in the United States. 

15. Nevertheless, publishers, who do 
not employ agents to vend their books, 
generally coamdoi them interlopers upon 
fheir business; and the people tliemselves 
who owe a great share of their intellec- 
tual cultivation to this useful class of men, 
ai^ generally averse to afibrd them the 
necessary patronage, because they require 
a small advance on the city prices to pay 
travelling ezpence& 

16. A conskierable amount of books is 
also sold by merchants who reside at some 
distance firom the cities and large towns. 
They, however, seldom venture to pur- 
chase those which have not been w^ell 
known and approved in their neighbour- 
hood ; and, in a majority of cases, regard 
them as mere subjects of merchandise, 
without taking into consideration the ef- 
fects most likely to be produced by these 
silent, but powerful agents, when circula- 
ted among their customers. 

- 17. Some booksellers in Europe confine 
their trade chiefly to particular depart- 
ments ; such as law, theology, and medi- 
cine. Others deal in tby-books, and books 
of education, or in rare and scarce books. 
This is the case, to a limited extent, in 
the United States, although our booksell- 
ers commonly keep an assortment of mis- 
cellaneous publications, as well as various 
articles in the stationary line-— such aji 
paper, quills, inkstands, and blank worL 
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|, AMJiiTWrrirHK, tn Um Kflincnl MHM 
i4 Urn wiin\, w (hi pltniiinft and erecting 
Itttllilltitfi "f Kl) bifHia, whctliflr [rf* a pub- 
lln (ff iffifiUi naltira; ami it nmbncoa 
wiUiin iu iifNirall<niK ■ i%t'mtf </ cnipl'i}- 
iiiMiliS al ilui linul iif wliiclj muil be 
ptasml Uur ArnliilcrL Arcliiltwtura In (if 
Mvoral kitula, audi aa cliHl, natai, milila- 
n, tnd tuivMie; Imt it i« liio firal unly 
iMt wo [iruptMu t(j lutico ill llio jirenunt 
•rtleld. 

I Ttia onnMnicliun oT buildinga i> 
RMUia of aliollur frum the woatlior, ap- 
paan to liava Inwh aiiKMin tlio oarliunt in- 
rantiona; and, Omn llioaltill oxhibited in 
As cvnatruatiim of tlio ftrk, wu tiavo roa- 
«■ (o bellovci that arotiitvcturo )iad boon 
Wight I" liilorablo poriectiun bofbre 
ite 4 oplnloD ii alao aupport- 



nl by Uw fiuA ataled in holy writ, ihm the 
ilmceii'lant* uT Nokh, not more tian one 
liiirulrfNl j'ran after tb« great cataatmpfae 
jiiirt iiiontiitnDd, attMDplcd to build a citj 
ami a luflf lAwer with bricks bomcd in 
Ilia firo. Tliia prpject could never bare 
been thought of, had they not been iiiflo- 
encod bjr the knuwledgs of fbnner centu- 

'A. The confusion of the language of 
tho people cauBod their dieperaion into 
(lifTerent paria of the earth ; and, in their 
aoverat locationa, the; adopted that motb- 
od of conatrncttng their dwellinga, which 
the climate required, and the nuterials at 
hand admitted ; but^ whatever the primi- 
tive atructure ma; have been, it was con- 
tinued, in it« general features, frcHU age 
to age, by the more reSned and (^ent 
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inhabitants ; hence the different styles of 
building, which have been continued, 
with various oiodifk^ations, to the present 
day. 

4. The essential elementary parts of a 
building are those which contribute to its 
supix>rt, inclosure, and covering; and of 
these the most important are the founda- 
tion, the column, the wall, the lintel, the 
arch, the vault, the dome, and the roOf. 
Ornamental and refined architecture is 
one of the fine arts ; nevertheless, every 
part of an edifice must appear to have 
utility for its object, and show the purpose 
for which it has been designed. 

5. The foundation is usually a stone 
wall, on which the superstructure of the 
building rests. The most solid basis on 
which it is placed is rock, or gravel which 
has never been disturbed; next to these 
are clay and sand. In loose or muddy 
situations, it is always unsafe to build, 
unless a solid basis can be artificially pro- 
duced. This is often done by means of 
timber placed in a horizontal position, or 
by driving wooden piles perpendicularly 
into the earth; on a foundation of the 
latter description, the greater part of the 
city of Amsterdam has been built 

6. The column^ or pillar, is the sim- 
plest member of a building, although it is 
not essential to all. It is not employed 
for the purpose of inclosure, but as a sup- 
port to some part of the superstructure, 
and the principal force which it has to 
resist is that of perpendicular pressure. 
The column is more frequently employed 
in public than in private buildings. 

7. The wall may be considered the la- 
teral continuation of the column, answer- 
ing the purposes both of support and in- 
closure. It is constructed of various ma- 
terials, but chiefly of brick, stone, and 
marble, with a suitable proportion of mor- 



tar or cement Walls are also made- of 
wood, by first erecting a frame of timber 
and then covering it with boards: but 
these are more perishable materials, 
which require to be defended from the 
decomposing influence of the atmosphere, 
by paint, or some other substance. 

8. The lintel is a beam extending in a 
right line from one column or wall to 
another over a vacant space. The Jloor 
is a lateral continuation 'or connexion of 
beams, by means of a covering of planks. 
The strength of the lintel, and, in fact, 
every other elementary part of a building 
used as a support, can be mathematically 
determined by the skilful architect 

9. The arch answers the same purpose 
as the lintel, although it fiir exceeds it in 
strength. It is composed of several 
pieces of a wedge-like form, and the 
joints formed by the contact of thin sur- 
faces point to a common centre. While 
the arch is being constructed, the mate- 
rials are supported by a centring of the 
shape of its internal surface. The upper 
stone of an arch is called the keystone. 
The supports of an arch are called abut" 
ments ; and a continuation of arches, an 
arcade. 

10. The vault is the lateral continua- 
tion of an arch, and bears the same rela- 
tion Xxy it that a wall does to a column. 
The constructicm of a simple vault is the 
same with that of an arch, and* it distributes 
its pressure equally along the walls or 
abutments. A complex or groined vwaXt is 
made by the intersection of two of the 
common kind. The gromed vault is much 
used in Gothic architecture. 

11. The dome, or cupoia, is a hemisphe- 
rical or concave covering to a building or 
a part of it When built of stone it is 
a very strong kind of structure, even 
more so than tbft M^««!M!!fc'^aR\Ksi«3»ss\ 
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of the parts to fa.11 is countencted b; 
thoee above and beiow, ea well as by those 
on eacli side. During the erection of the 
cupola, no centring is required, an in the 
cuse of Ibc arch. 

12. The too/ ifl the most common and 
cheap covering to buildings It is some- 
times flat, but most commonly oblique, in 
ehape, A roof cotiEisting of two oblique 
sides meeting at the top, is denominated a 
pent roof; tha.t with four oblique sides, a 

' hipped roof; and lliat with two sides, 
Iiaving each two inclinations of different 
obliquities, a curb or mansard toof. In 

. modern times, n}ofs are constructed of 
Wood, Of of wood covered with some in- 
comblieliblo material, such as tiles, slate, 
end stieets of lead, tin, or copper. The 
elementary parts of buildings, as just 
described, are more or less applicable in 
RJmost every kind of architecture. 

13. Tlie architecture of different coun- 
tries has been characterised by peculiari- 
lies of tbrm and construction, which, 
among ancient nations, were so distinct, 
that their edifices may be identified at 
the present day even in a state of ruin; 
and, allhoug-b nearly all the buildings of 
antiquity are in a dilapidated state, many 
of them have been restored, in drawings 
and modeis, by Iho aid of the fragments 
which remain. 

14. The different styles of buiUling 
which have been recognized by the archi- 
tect of modern times, are, the Egyptian, 
the Chinese, the Grecian, the Roman, the 
Greco-Gothic, the Saracenic, and the Go- 
thic In all theee, the pilkr, with its ac- 
companiments, makes a distinguished fig- 
ure. The following picture has therefore 
been introduced by way of explau! 
The columns are of the Corinthian order 

'lecture. 




16. The Efryptian Kyfe.— The first in- 
habitants of E^ypt lived in mounds, cav- 
erns, and houses of mud ; and from these 
primitive struclures, the Egyptians, at a 
later period, derived their style of archi- 
tecture. The wallsof their buildings were 
very thick, and sloping on the outside ; the 
roof was flat, and composed of bloclis of 
stone, extending from one wall or pillar fo 
another ; and the columns were short and 
large, being sometimes ten or twelve feet 
in diameter, Pyramidsof prodigious mag- 
nitude, and oMisks composed of a single 
stone, sometimes often exceeding seventy 
feet in height, arc structures peculiarly 
Egyptian. Tho architecture of the Hb- 
doos. seems to have been derived from 
primitive structures of a similar charao- 
, ter. 
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10. The Chinese styl, 
Tartars, and other WBndering tribes of 
Asia, appear fo have lived in tentB; anJ 
the Cliinesc biiildinc^, even at the present 
day, bear a. strong resemblance to tb< 
Original habitations, since tlieir roofs £ 
Concave on the upper aide, as if made 

a instead of wood. Their porticoes 
awnings spread out 
shop-windows in the summer. The Chi- 
nese build chiefly of wood, slthough Ihey 
aometimes use brick and 




17. The Grecian style Tbis style of 
building had its origin in tlie nooden hut 
or ctthin, the frame of which primarily 
eonaiated of perpendicular posts, transverse 
beams, and raflers. This stniclure was 
Kt length imitated in stone, and by degrees 
it waa so modified and decorated in certain 
parts, as to give rise to the several distinc- 
tions called orders of archi 



Greeks, in perl^etmg their system of ar- 
rlutectnre, were probably aided by Egyp- 
I nn examples, althougii they finally but-. 
{>assed all other nations in this important 

IH Orders of architecture. By the 
architectural orders are understood certain 
modes of proportioning and decorating the 
column and enlnblature. They were in 
use durmg the best days of Greece and 
Rome, for a period of six or seven centu- 
ries. The Greeks lied three ordera, call- 
ed the Doric, the Ionic, and the Corinlh- 
inrt. Tliese were adopted and tiodified 
by the Romans, who also added two others, 
called the 7\isean and the Comjiotile. 

10. Boric order. The Doric is the 
oldest and most massive order of the 
Greeks. The column, in the examples at 
Athens, is about sis of its diarnelers in 
height: in those of an earlier date, it ia 
but tour or five. The temple here adduced 
to illustrate this order was built by Cimon, 
sou of Miltiades, about the year 450 be- 
fore Christ, It is said to be in a slate of 
better preservation than any. other of the 
ancient Greek edifices at Athens. It will 
be seen that the shafts are fiutcd, that is, 
cut in semicircular channels, in a longitu- 
dinal direction. The United Suuea' Bank, 
at Philadelphia, is a noble specimen of 
this order. 




Tm Temple 



laitic order. This order is lighter than 
the Doric, its cqlumn being eight or nine 
diameters in height. Its shofl has twen- 
ty-four or more flutings, separated from 
each other b^ ei\aaiftwl^M.\wA.'*a.'asef 
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tal mMi^, m part, of two double acnrfk, of pillarsL Sometimos they had a ooloo- 
called volictfs, naiallj occnpying opposite != nade at one end only, and sometimes at 
odes. These Tolates are supposed to ; both enda Their form was generally ob- 
faATe been copied from ringleta of hair, ; long, and as the cells were intended as 
or from the horns of the god Jupiter Am- :; places of resort for the priests rather than 
The fi)Uowing eiumple of this order '* for assemblies of the people, they were 
of three temj^es, each of which " bat imperfectly lighted. Windows were 
dedicated to a different indiTidoal, = seldom employed ; and light was admitted 
Tia. Erecthens, Minenra Polias, and the at the door at one end, or thiDogh an open- 



■yoipk I^mdroBosL 




T&B EaBcnan at Atbi 

21. Cmiaikiam order. The Corinthian 
B tfe lifhtnc and 



ing in the roof 
24. Grecian architectore is supposed to 
■ have been at its greatest perfection in the 
i days of Pericles and Phidias, when sculp- 
ture is admitted to have attained its high- 
est excellence. It was distinguished, in 
general, by simplicity of structure, few- 
ness of parts, absence of arches, and low- 
ness of pediments and rQo& 

25i Rommi style. The I^Amanfl adopt- 
ed the three Grecian orders, with some 
" modificmtkiiB; and also added two others. 



decanted of all 
tfe Grocinn ordos. Its cqIohi is osoally 
tm daoKCefi ii koght^ and i|i slnft m 
iaoedi Xtke thni ef tba look, hv capital called the Toacan and Composite. The 
m shafad lite an ivrerted beil» and was ftrmer of these they borrowed from the 
<iK«Mii on the unfwdg vilk two rows ef j nation whose name it bears, and the latter 
tW lMv«t «]if dh» plani >Ciilhn\ abofft ' they fcrmed by uniting the embellishments 
v^*^ai«<^paiis«?f«nIliQhitai. It ; of the Doric and the Corinthian. The 
» MLxi :^t Iks Senuti&l eafatal was ao^ ; finonrite order in Rome and its colonies 
^:«i$cv^ k^ th« jCttlpiw OdlMMchoB br. was the Corinthian. Examples of single 
ihe ^^arth v><*an acunhw about a basirel» pillars of these orders may be seen at the 
whKh b«d b<<tt accidental) T left ii « fuw i end of thk article. 



^>0k 



I a6L The temples of the Romans gene- 
*^ TtK' Git<^ «UM<<URM» departed ao I lally bore a strong resemblance to those 
te 6\tu tiM" strict wi» of thi^ir oi^lers as ^ of the Greeks, although they often difiered 
W <«tt&Cs\r the 4(atiM« of ckT«^ heroe6» j.- from the specimens of that nation in seve-. 
tfti ^HA^ m lh« I^iM« WT colttmtt& A jl ral particulars. The stylobate of the lat- 
^H^jjixj^ ^^ ih»» pc»cli(« b axhibiltd in J ter was usually a succession of platforms, 
^ c^ mwti«(ivt» of the Ionic order, j whibh likewise served the purposes of 
^ W^W» ^ ^^ Kilip)« d«dkated to : steps, by .w*hich the building was approach- 
y^ll^-^i I ed on aU aidea Among the Romans, it 

^^ tW ^^ ivttviikable baUdioc* of was usually an elevated structure, like a 

"^ ^ ^ continued pedestal on three sides, and ac- 
cessible in front by means of steps. The 
dome was also very commonly employed 






rliiMpl«i The body 
or%v«U«dceU» 
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rather than the pent root The K 
ja on example el* a temple at Rome. 




TeUFIJ: of ASTOMCfl aso Faust[n«. 

27. Greco-Gothic style. After the dis- 
memberment of the Roman Empire, the 
practice of erecting- new builiiings from 
the ftagmenta of old onea bccamu preva- 
lent This gave rise to an irregular style 
of building, which continued in use during 
the dark agea. It consisted of Greek and 
Roman details combined under new forms, 
and piled up into structures wholly unlike 
the original buildings from which the ma- 
terials bad been taken. Hence the appel- 
lations Greco-Gothic and Romnnesqae 
have been applied to it The eflect of 
this style of building was very imposing, 
especially when columns and arches were 
piled upon each other to a great height 

23. Saracaiie ttyle. This appellation 
has been given lo the style of building 
practised hy the Moors and Saracens in 
Spain, Egypt, and Turkey. It is distin- 
guished, among other things, by an ellip- 
tical Ibrm of the arch. A similar pecu- 
]iarity exists in the domes of the oriental 
mosques, which are sometimes large seg- 
ments of a sphere, appearing as if inflated ; 
»nd at other tunes, tjiey are coocavo-con- 
vox (HI the outside. Several of these domes. 
are commonly placed upon one bnilding. | 



The Minaret \a a tall slender tower, pecu- 
liar to Turkish architecture. 

W. Gothic ityle. The Goths, who over- 
ran a great part of the Western- Empire, 
were not tho inventors of the style of ar- 
chitecture which hears iheir name. The 
term was first applied with the view to 
stigmatize the edifices of the middle ages; 
in the construction of which, the purity of 
the antique models had not been regarded. 
The term was at first very extensive m 
its application; but it is now confined 
chiefly to the style of building used in the 
construction of cathedrals, churches, ab- 
beys, and similar edifices, which was in- 
troduced into various parts of Europe sis 
or eight centnries ego. 

I 



m3} ' 
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GoTmc Catbcmlu. At ToMt 

30. The Gothic style is peculiariy and 

strongly marked. Its principles seem to 
liave originated in the imitation of groves 
and bowers, under which tlie Druid priesIE 
had been accustomed to perlbrm their sa- 
cred rites. Its charaeteristics are, its 
pointed arches, its pinnacles and spires, 
its large buttreEscs, clustered pillars, vault- 
ed roofs, and a general predominance tS 
the perpendicular over the horizontal. 

31. The ecclesiastical edifices of this 
style of building arc commonly in form of 
a cross, having a tower, lantern, or spire, 
erected at the point of inlemection. The 
part of the cross situated towards the west 
is called the nave; the eastern part, the 
choir ; and the tranBMCTw* ■^fs>^MS!l^ ■^■* 
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fraurpr. A glance at the following dia- 
gram will enable the reader to understand 
the ibnn of the ground-work more fully. 



' Nats 

I 



93l Any high building erected abo?e a 
roof m called a tUeple^ which, however, is 
diningttiihcd by di^rent appellatioos, ao- 
cofdiag to its fGrm: if it be square topped, 
it is a foirfr ; if long and acute, a spire ; 
or if short and light, a ttmiem, Toweis 
of grvat height in proportion to their diam- 
Her an? denominated tmrti*. The walls 
of Gothic churchM are suppoitad on the 
outside by kteial pn^ectioiiB^ called 6al^ 
trrssrs, which extend from the bottom to 
the lofK at the comers and between the 
windows. On the top ctf* these are slen- 
der priamidal ilnidurea or spires, called 
jwiijMclfs. The summit or upper edge 



in- 



a wall, if straight, is called a parapet ; if 
indented, a hattlemenL 

33. Grothic pillars or columns are usual- 
ly clustered, appearing as if a number 
were bound together. They are coofined 
chiefly to the inside o^ buUdiogs, and are 
generally employed in sustaining the vaults 
which support the roo£ The parts which 
are thrown out of a perpendicular to assist 
in forming these vaults, have received the 
appellation of pendenthes. The Gothic 
style of building is more imposing than the 
Grecian ; but architects of the present day 
find it difficult to accomplish what was 
achieved by the builders of the middle ages. 

34. In the erection of edifices at the 
present day, the Grecian and Gothic styles 
are chiefly employed, to the exclusion of 
the others, especially in Europe and Ame- 
rica. Modern dwelling-houses have ne- 
cessarily a style of (heir own, so fiir as 
relates to stories, windows, and chimneys ; 
and no more of the styles of former ages 
can be applied to them, than what relates 
to the unessential and decorative parts. 



IVwiw 
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1. It is the business of the carpenter hi 
CDt out and Anme large pieces of timber, 
and then to join them together, or fit them 
to brick or stone walls, to constitute them 
tlie outlines or skeleton of buildings or 
parts of buildings. 

2. The joiner e:tecutes the more minute 
parts of the wood-work of edifices, com- 
prehending, among other things, the 
floors, window-frames, sashes, doors, man- 
tles, &c. Carpentry and jotnerj, bow- 
ever, are so nearly allied to each other, 
that they are commonly practised by the 
same individuals ; and, in this article, 
they will be treated together. 

S. Carpentry and joinery, as well as all 
other trades connected with building, are 
subservient to the architect, when an in- 
dividual ot this particular professicO hoe 



been employed; but it most commonly 
happens, that the master-carpenter acts in 
this capacity. This is especially the case 
in the erection of common dwellings, and, 
in fact, of other edifices where nothing 
very splendid is to be attempted, tt is to 
be regretted, however, that the profe* 
sional architect has not been oflener em- 
ployed ; for, bad this been the case, a purer 
taste in building would have generally 
prevailed. 

4. Contracts for the erection of bnild- 
ings are often made with the carpenter, 
as master-builder or architect In such 
cases, it is his business to employ peratms 
capable of executing every kind of work 
required on the proposed edifice, from the 
bricklayer and stone-mason to the caintar 
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4 The htocks of stone, received in ! work, the operator is guided by patterns^ 
their rou^ «tate by the stonecutter, are ! formed from the well-defined rules of the 
divided, if required, into pieces of smaller ! science of building. Very few stone-cut- 
stie«by m«aasof a toothle^saw, aided by : ters attempt the ezecutioa of work so 
the atthtioQ d'' sand and water. The very difficult 

c(her RHi|!:h sides of the blocks are re- ' 6L From the mano&ctore of mantel- 
duc«d U> the proper Ibnn bj means of steel pieces and monuments (or the dead, the 
ftfiM:$ and ckimis dnven with a mallet | stooecutter derives a great pj-oportion 
A kiad of haomier with a point or chisel- j of his profita This will be manifest even 
l:ke «d^. b ala> used to ed^ the saeoe ; to the superficial observer who may visit 
cbj^^t «:f|WCtaIlT m the softer kinds of a few of the many stone-cutters' yards, to 
ft.«o. ' be tbond in any of our lai^e cities. Jn 

\ For ««ie pur^'ves; the stones are ^ some of these, bkicks of marble are cut 
r«>;ainNi Il> Sf ^'^bM. This b esfwcially '\ into abbs by the aid of steam-power. 
t^ cad^ with tkne employed in the orm- [ 9L In dtatricts of country, also, where 
KKtical MLrt^ i^ btttViii^^ In the execn- 'i valuable stone is abundant, water is ex- 
iMft v'C^ thv part of the wvrlu the sor&ce ! tenstvely employed far the same purpose. 
it ni^NU ««KXt«m^ with ttad, ftee- jj This ia especadly the case in Berkshire 
Am^ p^UBuc<^«t(m\ Scotch stone. crocii6» |j ooonty* Massachusetts, where marble of a 
a!Mi v«:::y. When ^ 6ce » a ptane, the . good quality k abundant A great pro- 
MSM » 4;.><a^ ^ nwnas WfanMher slone, ' portion of the mtrUe slabs used by the 
m)(v\ RkHvd backm^i^ and fcrwaids . stone-cutter are obtained from such mills. 
«>m )t In Ihut waT« twv> sur&ccs aiv ] Some other operations of this business are 
»aNr^>A at tho «»e t;ttw. j also sometimes performed by the aid of 

t^ TV .•,:^«^t kitt^fe v>f stone are uwd : machinery. 
nk*< ^91 a ^N^^M^ sl9l^^ M in masMs of j ^-.^---—s 

.N*x.'^N>«t *ri^; a«d thj^ part W^^^ ^> , ^.^ Stone-mason. 

K. a i;>rtn .^>m^>.^^^c ^^ it Th.^ V^m I . ?' '" P*** •*^?^^I*'^ «^ ;» "«n7 other 
1,^ ai^ ,Ax>K^ .>«^ t;«. ill K mi .4^ pannier, .i '^'^^ ^ ^^y ^ ^»« «>««try but also m 
\VxHK w tW ^MH^vv^v^K» *^* ii\Hk The. 



WiMw^-^^^ o^j^Mo */ r^viviivr the; 
|iM(^>«l }\>{k^ «j( iiMrhKs aihl it i« iw this* 
«Nki^*^ial t?w< t^^ «4vM\^H«t%^r» tnd the! 

^^^ MiHViMit *kdl ; N»l *»mw» ixf the tUhor i 

^.Mi^ V^NvN h«XV biHHI IIHHitKWd, piX*- | 

tm^ jn^wH* >|^>ahfY h» • coit*Hierable ; 



t \\\\k\\£ an^h^txvmial ivmanieuls. ! 

^ '>M» lwMiw>w i (vr rather it . 

^ hmndfc i)f •cMl|>tur^ 



Europe, the stone-cutters set their own 
work; and this practice has led to the 
habit of applying the term stone-mason to 
both stone-cutters and those who lay stone 
in mortar and cement In New-York, 
however, as well as in some of the cities 
fHrthor cast, these two employments are 
kept more distinct The stone-cutters in 
PhiUdelphia are sometimes denominated 
nKirblo-masons. 

:i2. But in every city, there are persons 
iHilled stone-masons, whose business con- 
sists exclusively in eonstructing the walls 



« «r iMt UmI «f HaimI •ont other parti of bnildings witb 
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stone ; and their operations are considera- 
bly enlarged in those places where there 
are no marble-masons. In many cases, 
the bricklayer is also so far a stone-mason, 
as to lay the foundation-walls of the build- 
ings which he may erect This is espe- 
cially the case in the country, where the 
divisions of labour are not so minute as in 
cities. It may be well to remark, also, 
that the bricklayers, in some places, per- 
form the services c^ the marble-mason. 

3. The marble-mason, in joining togeth- 
er several pieces in a monument, employs 
a kind of cement composed of about six 
parts of lime, one of pure sand, a little plas- 
ter, and as much water as may be neces- 
sary to form it to the proper consistency. 
No more of this cement is used than is 
required to hold the ^blocks or parts to- 
gether ; as one great object of the artist 
19 to hide the joints as much as possible. 
The substance thus interposed becomes as 
hard as the marble itself. 

4. The cement employed in laying mar- 
- ble, in common or large edifices, is some- 
what difierent from that just described, as 
it consists of about three fourths of lime 
and one of sand. The latter substance is 
obtained, in an unmixed state, on the bays 
in every part of the world ; hence it has 
received the appellation of hay sand, 

5. When it cannot be conveniently had 
in a pure state, particles of the same kind 
can be separated in sufficient quantities 
from their admixture with other substan- 
ces. This is cfiected by sifling the com- 
pound through a sieve, into a small stream 
of water, which carries off the lighter 
particles that are unfit for use, whilst 
the sand, by its superior specific gravity, 
sinks to the bottom. The part which may 
be too coarse, remains in the sieve. This, 
however, except the rubbish, can be used 
in the coarser kinds of masonry. 

27 



6. The mortar, used in laying bricks 
and common stone, has a greater propor- 
tion of sand, which is generally of an in- 
ferior quality. Besides, the materials are 
incorporated with less care. lime -for the 
purposes of building is procured chiefly by 
calcining limestone in a kiln, with wood, 
coal, or some other combustible substance. 
It is also obtained by burning chalk, mar- 
ble, and marine sliells. Water poured 
upon newly-burnt or quick lime, causes it 
to swell, and fall to pieces into a fine pow* 
der. In this state it is said to be slacked. 

7. Masonry is often required in situa- 
tions under water, especially in the con- 
structicn of bridges and locks of canals. 
Common mortar resists the action oS the 
water very well, when it has become per- 
fectly dry; yet, if it is immersed before it 
has had time to harden, it dissolves, and 
crumbles away. 

8. The ancient Romans, who practised 
building in the water to a great extent, 
discovered a material, which, when incor- 
porated with lime, either with or without 
sand, possessed the property of hardening 
in a few minutes even under water. This 
was a kind of earth found at Puteoli, to 
which was given the name of ptdvis jpu- 
leolanus, and which is the same now 
called puzzolana, 

9. A substance denominated tarras, tet' 
raSf or tras, found near Andernach, in 
the vicinity of the Rhine, possesses the 
same quality with puzzolana. It is this 
material which has been principally em* 
ployed by the Dutch, whose aquatic struc- 
tures are superior to those of any other 
nation in Europe. Various other substan- 
ces, such as baked clay and calcinod green 
stone, reduced to powder, afibrd a tolerable 
material for water cements. 

10. In the constx\iRX>sscL ^ NscSsKsaai^.. 
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wwlIIm are not composed of these materials 
in their eutire thickness ; but, for the sake 
of cheapoeM, they are formed go the inside 
with bricka» commooly of a poor quality, 
•D that in reality they can be considered 
only brick waiU &ced with stone. These 
two kinds of materials have no other con- 



but little if anything new to be achieved 
in modem times. 



nexion than what is produced by t||^ mor- ' burned with fire. 



tar which nay have been interposed, and 
tiie ccvMwal use of clamps of iron. 
Such walls an? said to be liable to become 
coatvtx outwardlT fiom the diderence in 
Uie shrmkia^ of the cement employed in 
kyvaif the t «v» walU I 

II. The principal ax>ls employed in cut- ' 
tMHf uai layti^^ slone are the saw, Tarioos j 
kinif i>f smI F^^t!^ chisolSk and hammers, 
Ike iwaUel. the smoarN the compasBes, the 
Vtel« H^ plMab^^ruK the trowel, and the 
k^; K^ which OMT be added, the spade 
ani 1^ 2kMv Tbe kuc three iwtraaiettts, ' 



THE BRICKMAKEIL 

1. Brick is a sort of artificial stone 
made principally of argillaceous earths 
formed in moulds, dried in the sun, and 



2. The earliest hist(»rical notice of 
bricks is found in the book of Genesis, 
where it is stated that the posterity of 
Noah undertook to build a city and a 
lofty towor of this material Whether the 
bricks were really exposed to the action 
of fire, as the passage referred to seems to 
imply, or only dried in the sun, is an un* 
settled point But Herodotus, who visited 
the ^pot many centuries afterwards, states 
that the bricks in the tower of Babylon 
were baked in furnaces. 

9l It is evident, however, that the earli- 



k^ev^, ai^ huaiM tJoNel exclusively | est bricks were commonly hardened in 
bfr laS^Hiren^ II the sun; and, to give them the requisite 



l^ Af^mke ikeeew cwtnvancea are re- 
^UN>I tv> lawe iMinr materials to the v«- 
n^Hw li^^t^^w which they are to occupy. 



degree of tenacity, chopped straw was 
mixed with the cky. The manufacture 
of such bricks was one of the tasks im- 



lV*ie Aw««. ** the M^^ part, rf one or || posed upon the lisraelites, during their ser- 
vitude with the £{gyptian& 

4 The extreme dryness and heat of the 
climate in some of the eastern countries, 
rendered the appUcation of fire dispensa- 
ble ; and there are structures of unbumt 
bricks still remaining, which were built 
tik*o or three thousand years aga Bricks 
both sun-dried and burned, were used by 
the Greeks and the Romans. 

5k The walls of Babylon, some of the 
ancient structures of Egypt and Persia, 
the walls of Athens, the rotunda of the 
l^Mithecn, the temple of Peace, and the 
Thonme, or baths, at Rome, were all 
buih Of brick. The most common bricks 



l\iMk4Mtl» v\\nuiK>n\y the lua^rt v)f an\iM 
«e4 to ^hK'h ar^ attached tackle extend- 
«^ ut xartvHMt dtrvctKHia^ and als(> thwe by 
^h^^ tht> Msvk* aw to be raawd. The 
N^ WK^^t^f to the kHrting tackle is 
v^nA ^v a maohim^ xwvrked with a crank. 
Wt MaAwy w^M^ev^Mheiwitnitix-earts,! 
liil ^4Mi vNArrw\! to jff^Nit |H»rKvtMi in an- 
,3«^ VKHv^ *tV pvwmid* iVT K^jyi^ are 
4M^i«m\l to hav^ »*tv^^ •^^^tt three thou* 
tiia^ xv^i^ *^vsl th<\Y wiU |v\*ablY rtnnain j 
%^ .w»f««H>* tv» ^^^«<\ uMiutwent* a» xx-ell ' 



-a 



^ t^K . *« ^4' the iH'wer ai^ iinluMry j 
^, ui^ and other wagiuft* 



MMNQfi Mi^ ^^ i UttOHf ^ Romans were seventeen inches 
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long and eleven broad ; a size, certainly, 
&r preferable, as regards appearance, to 
those of modern manufacture. 

6. In the United States, a great propor- 
tion of the edifices, particularly in the ci- 
ties and towns, are constructed of bricks 
which are usually manufactured in the 
vicinity of the place where they are to be 
used. The common clay, of which they 
are made, consists of a mixture of argilla- 
ceous earth and sand with a little oxyde 
of iron, which causes them to turn red in 
burning. The material for bricks is dug 
up, and thrown into a large heap, late in 
the Ml or in ,the winter, and exposed to 
the influence of the frost until spring. 

7. The operation of making bricks is 
conducted very systematically; and, al- 
though every part of the work seems to 
be very simple, it requires considerable 
dexterity to perfiNrm it properly and to the 
best advantage. The workmen in the 
yards about Philadelphia are divided into 
gangs consisting of three men and a boy. 
The first is called the temperer, who tem- 
pers the material with water and mixes it 
with a spade; the second is called the 
wheeler, who conveys it on a barrow to a 
table, where it is formed in moulds by the 
iiwuMer^ and carried thence to the floor 
by the boy, who is denominated the off- 
hearer, 

8» The bricks are suffered to remain on 
the floor a day or two, or until they have 
become dry enough to be handled with 
safety. They are then removed and piled 
into a hack, under cover, in such a man- 
ner that the air may circulate freely be- 
tween them. It is the business of the 
whole gang to remove the bricks from the 
floor, and also to place them in the kiln to 
be burned. In both cases, each one Iftis his 
due proportion of labour to be peritened. 



9. The day^s work of a gang, when the 
weather is &vourable, is to make and pile 
in the hack a tale of bricks, which consists 
of 2332, or an even 2000. The former 
number is called a long tale, and the lat- 
ter, a sliort tale. Considerable skill and 
much care are requured in burning the 
bricks in a proper manner ; too much fijre 
would cause them to vitrify, and too little 
would leave them soft, and unfit for atmo- 
spheric exposure. ' 

10. In many places, the clay is mixed 
or prepared for the moulder by driving 
round upon it a yoke of oxen, or by means 
of a simple machine, consisting of a beam) 
into which has been dnven a great num- 
ber of spokes. One end of this beam is 
confined in a central position, whife the 
other i@ moved round in a sweep by ani- 
mal power. 

11. Machines have also been invented 
by the aid of which the clay may be both 
mixed and moulded ; but these have been 
very little used. A machine, however, is 
ofleh employed in pressing bricks which 
have been formed in the usual manner. 
The pressing is done after the bricks have 
become partially dry. Such bricks are 
employed in fiicing the walls of the better 
kinds of structures. 

12. TYfes. — ^Tiles are plates used fi>r. 
covering roofe. They resemble bricks in 
their composition and mode of manu&o- 
ture, and are shaped in such a manner 
that when placed upon a building, the 
edge of one tile receives that next to it, 
so that water cannot percolate between 
them. Tiles, both of burnt clay and mar- 
ble, were used by the ancients ; and the 
former continue to be employed in vari- 
ous parts of Europe, ^flat tiles are used 
for floors in many countries, and ecqpecially 
in Italy. 



&12 



THE BRICKLAYER 



THB BRICiCLATER. 

1. Thb particular bufiincssof the brick- 
layer is to lay bricks in mortar or some 
other cement, so as to form one solid body ; 
bat he frequently constructs the founda- 
tioos of buildings in rough stones, and, in 
aome cities, he sets hewn stone in the su- 
perstracture. In the country, plastering 
is likewise connected with this business. 

2. Bricklaying consists in placing one 
brick upon another in mortar, chiefly in 
the construction of walls, chimneys, and 
ovens. In connecting these materials, 
especially in walls, two methods are em- 
plojed, one of which is called tiie English 
bond, and the other the Flemish bond. 
In the former method, the bricks are most 
coBunoniy of one quality, and are laid 
crosswise and lengthwise in alternate rows. 
The bricks which are laid across the wall 
are called headers, and those which are 
laid in the other direction are called 
stretchers. The brick-work of the Ro- 
maoi was of this kind, and so are the par- 
titioD-walls of many modem brick edifices. 

8. The bricks employed in the walls 
constructed according to the Flemish me- 
thod, are of two, and frequently of three, 
qualities. Those placed in the front, or 
00 the external suriface, are manufactured 
with greater care, and, in some cases, are 
fiurmed in a larger mould. A wall put up 
bo this principle may be said to consist of 
two thin walls composed of stretchers. 
With occasional headers, to unite them to- 
gether. The space between them, when 
the wall is thick, is filled in with the 
inferior bricks. 

4. The inclosing walls of all brick edi- 
ficea are etected on this plan, although 
tbqf iie thoDibt to be more insecure than 

^he old English me- 
rged for the prefer- 



ence, are its superior beauty, and a con- 
siderable saving in the most expensive 
kind of bricks. Greater security might 
be attained by the use of larger bricks, 
say sixteen inches in length, and wide 
and thick in proportion. Besides, an edi- 
fice constructed c^ well-made bricks of this 
size would be but little inferior in appear- 
ance to marble itself. 

5. Most of the instruments used by the 
bricklayer are also employed by the stone- 
mason; and they have, therefore, been 
already mentioned.^ The particular me- 
thod of laying bricks, in their vlurious ap- 
plications, can be learned by actual In- 
spection in almost every village, city, or 
neighbourhood, in our country : a more 
particular description of the bricklayer's 
operations is therefore unnecessary. 

6. Before closing this subject, however, 
it may be well to state that the chimney 
appears to be an invention comparatively 
modem ; since the first certain notice we 
have of it is found in an inscription at 
Venice, in which it vs stated that, in 1347, 
a great many chimneys were thrown down 
by an earthquake. It is conjectured that 
this valuable improvement originated in 
Italy, inasmuch as it was here that chim- 
ney-sweeping was first followed as a busi- 
ness. 

7. Before the introduction of the chim- 
ney, it was customary to make the fire in 
a hole or pit in the centre or some other 
part of the floor, under an opening formed 
in the roof, which, in unfavourable wea- 
ther, could be closed by a moveable cover- 
ing. Among the Romans, the hearth or 
fire-place was located in the atrium or 
haJl, and around it the lares, or household 
gods, were placed. To avoid being infest- 
ed with smoke, they burned dry wood 
anointed with the lees of oil. In warming 
other apartments of the house, they used 
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portable fiirnaces, in which were placed 
embers and burning coals. 

8. It is said by Seneca, who flourished 
about the middle of the first century of the 
Christian era, that in his time, a particu- 
lar kind of pipes was invented, and affix- 
ed to the wfldls of buildings, tfirough which 
heat from a subterranean furnace was 
made to circulate. By this means, the 
rooms were heated more equally. In the 
southern parts of Italy and Spain, there 
are still very few chimneys. . The same 
may be said of many other countries, where 
the climate is pleasant or very warm. 

9. Hollinshead, who wrote during the 
reign of Queen Elizabeth, thus describes 
the rudeness of the preceding generation 
in the arts of life: "There were very few 
chimneys even in capital towns: the fire 
was laid to the wall, and the smoke issued 
out at the roof, or door, or window. The 
houses were wattled, and plastered over 
with clay ; and all the fiirniture and utensils 
were of wood. The people slept on straw 
pallets, with a log of wood for a pillow."^ 



THE PLASTERER. 



1. In modem practice, plastering occurs 
in many departments of architecture. It 
is more particularly applied to the ceilings 
and interior walls of buildings, and also in 
rough-casting on their exterior. 

2. In plastering the interior parts of 
buildings, three coatings of mortar are 
commonly applied in succession. The 
mortar for the first coat is composed of 
about twelve parts of sand, six of lime, 
and three of hair, with a sufficient quan- 
tity of water to bring it to the proper con- 
sistence ; that for the second coat contains 
a less proportion of lime and hair; and 
that for the third coat is composed exclu- 
sively of lime and water. 



3. The mortar is applied directly to the 
solid wall, or to thin stripe of wood called 
laths^ wliich have been fiistened with small 
nails to the joists, and other parts of the 
firame of the building. The tools with 
which the plasterer applies the mortar are 
trowels of difierent sizes and shapes, and 
the hawk. The latter instrument is a 
board about a foot square, with a short 
handle projecting at right angles fix)m the 
bottom. 

4. In all well-finished rooms, cornices 
are run at the junction of the wall and 
ceiling. The materials of these cornices 
are lime, water, and plaster. The lime 
and water are first incorporated, and the 
plaster is added with an additional quanti- 
ty of water, as it may be needed for imme- 
diate application. The composition is ap- 
plied in a semifluid state, but the plaster 
causes it to set, or to become solid imme-. 
diately. In the mean time, the workman 
applies to it, in a progressive manner, the 
edge of a solid piece of wood, in which 
an exact profile of the proposed cornice, 
has been cut 

5. Ornaments of irregular shape are 
cast in moulds of wax or plaster of Paris, 
and these are formed on models of the 
proposed figures in clay. Such ornaments 
were formerly the productions of manual 
operations performed by ingenious men 
QdX[edL ornamental plasterers. The casts 
are all made of the purest plaster ; and, 
after having been polished, they are fast- 
ened to the proper place with the same 
substance saturated with water. 

6. The branch of this business called 
rwtgh-casfing, consists in applying mortar 
to the extenor walls of houses. The mode 
in which the work is performe^varies but 
little from that adopted in plastering the 
walls of apartments. It, however, requires 
only two coBAa ^^ ^3oa ^aecM»^\ '«sSs.-'«^N>5ea. 
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these have been applied, the surface is 
marked off in imitatioQ of masonry. It 
is likewise sometimes coloured, that it 
may resemhie marble or some other stone. 
7. The cement is commonly made of 
sJUrpssntf and lime ; but sometimes a kind 
of arigfiUacaotts stone, calcined in kilns and 
afterwaids reduced to powder by mechani- 
cal means, makes a part of the composi- 
tioii. The qualities of this material were 
first discovered bv a Mr. l^rker, who ob- 
taiaed letters patent fiMr this application 
of it, in Enirhii^* in 171K> ; hence it has 
be«Q oalM Pmrktt^9 cemenL 



TUB 8LATEIL 

L Slate stone is valuable for the pro- 
pefty of ^ittinj^ in one direction, so as to 
adbni ftiyments of a sufficient sixe and 
thinner to answer several purposes, but 
r«pecially Rvr Cvworing houses and fi>r 
writing slatosL The best slates are those 
which aro oven and compact, and which 
ab^rb the least water. 

)L The slates uschI in the United States, 
ar« obtained either fnwi our own quarries, 
of which there are seveml, or from those | 
^ Wales, in the ci^unty of Caernarvon- 
shirsw The stone is qusrriod in masses, 
which art« at\erwar\ls si>lit into pieces of 
suilabl^ thinneiM. These are trimmed to 
M obU^vr ti^urt> by means of a knife and a 
slssl ^l|re, which act upiui the slate much 
in the uMnner of a lar^^' pair of shears. 

H, As it IS iiii|XMiiblo to dress all the 
ulatt^ to the wimo sico witliout much waste 
WT nuiterinl, tluv^t* oujpijrtHl in their manu- 
il^ur\> liave mtriHluotHl several sites, the 
i«iMdU^t of which are nmilo of the fVa^if- 



ments of the larger kind& Theseare.de- 
signated by names known to the trade, 
and to those practically conversant with 
the art of building. 

4. The slates, when brought to market, 
especially those from Wales, require ad- 
ditional dressing to fit them for use. The 
manner of applying them to roofs differs 
but little from that employed in putting 
on shingles, as they are lapped over each 
other in the same way, and confined to their 
place by means of nails of a similar kind. 
The nails, however, have a^ broader head, 
j and are somewhat larger, varying in size 
! to suit the dimensions of the slate. The 
holes in the slate for the nails are made 
with a steel point attached to the slater^s 
hammer, or to his knife, technically called 
ataix. 

t'x Slates are preferable to Singles on 
account of their durability, and, in a ma- 
jority of situations, for their fire-proof qual- 
ity. They, however, are objectionable on 
account of their weight and expensiveness, 
and are therefore beginning to be superse- 
ded in this country by sheets of zinc, and 
by those of iron coated with tin. Copper 
and lead are also used for roofs, but the 
metals just mentioned are beginning to 
exclude them altogether. 

6l a serious objection to metal roofs has 
been tlieir liability to crack, caused by the 
coptraction and expansion of the material, 
in consequence of variations in the temper- 
ature of the weather ; but a particular me- 
thod of putting the sheets together has 
been lately devised, which appears to ob- 
viate the difficulty. Tiles are not used in 
this country, although in Europe they are 
very common. 
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THE PAINTER, AND THE GLAZIER. 



THE HOUBB AKD BtOIf PAtNTEK. 

1. Thi painting which is the suhject 
(rf* this article, relates to fiirmingf letters, 
and sometiiDes orauneiitsJ uid BigntGcant 
6gure8, 00 signs, u well.M to the appli- 
caticHi of poinU to hoiiaes and other struc- 
turea, for the purpose of improvhig their 
appearance, and of preserving them from 
the influence of the atmosphere and other 
destructive agents. 

2. The Bubetances capable of being em- 
ployed by the house and aign painter, coni- 
priae a great variety of articles, derived 
from the mineral, vegetable, and animal 
kingdoms; but he ordinarily confinea his 
telectioo to but few : among which are 
white lead, lithar^, Spanish brown, yel' 
low ochre, chrome yellow, red ochre, terra 



di Bciennt, lampblack, verdegria^ linaeed- 
oil, spirits of turpentine, and gold-leaf. 

3^ White lead and litharge are raann- 
&ctured in great quantities at chemical 
works, sometimes established for the ex- 
press purpose of making these and some 
other preparatiooa of lead. The substances 
of which we are now speaking, are pro- 
duced in the following manner: tlie lead, 
in Sana of a continued sheet, about three 
feet long, six inches wide, and one line in 
thickneee, is wound spirally up in such a ' 
DMiuier that the coils may stand about 
half an inch aparL 

4 The metal in this form is plaCed ver- 
tically in earthen vessels, at the bottom - 
of which ia scxne strong vinegar. These 
vessela, being placed in sand, horse maimre, 
or tan, are exposed to a {teatl^ Iub^V^^"^^ 



tl»{ 



fniraL ««ux»^:t.Mi of ue • dkcillin^ with wmter the resinous juice or 
inwjir. Tkf lunir lio? ^ucixoi. w- ' aip cf seTenl qiecics of the pine. The 
4ea»i 3y rut vMrrr«n »x.cd 3^ cresesit. residoom, after distillation, is the turpen- 
wif'Trtri* n«* <fn»!C. i^iriioe ate i c&ni> | tine of oommeice. Spirits of turpentine 
ncfif x j;^:^ tiie jiEteCiA» £&:^r^ i:« wxJCe s< mixed vith paints, to cause them to drj 
j»w* ,T :*?m«. with rapidity. Like oil, it improves with 

-^ ^if CVC7.1EUL ^'' .<fii; :£' r%»ie ^sieecs a^. and it is sold in the same manner by 



u«]i^ iBL-rtf uaa tuf «if 59 
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cvTcniDoo wine measure. 
llX \Miite lead, and several other prin- 
cipU paints, are purchased in their crude 
1^ .c^est cooditJoo, and reduced to a state of minute 
jCfcj» TTAtiicAi 3 ri)^ m**>af ; ^sc de^ divkicn in paint-milla They are afler- 
^TTiMi. h xTui V xCL.3f*i :a a ?ct« <t2:e vards mixed with boiled oil, and put up 
f-.-m »f ,w«jtf«s a miite;. wtK-«*5 :i>e ^ in kegs of different sizes for sale. Many 
«XiXr Ii^^ «-f c.nr.TWTV^f ss nose ccosaon- , aiticiei;, however, are pulverized, and sold 
*;< *a£i^i:i>n:A£ «£J: c.ml'jl in & dry ftate. The preparation of paints 



^ S.-«LT.&^ ^'wr.. iyC)*-* 



arr.ro, az^ 



k? commonly a distinct business, and very 



>KTK i;: «ira»K «z^ «aiUH^ imprf^pnttd few painlei8 seem to be acquainted with 

viat cvtt a £«&«««( ^«{T«w«f<aT>iitiaB. | the mode in which it is performed. 

IUi£A:^c«»5yOcwocdm>V«nMd. OinaDe j IL In munng cokmrs for house and sign 

Tva>« v^extmnvi^muM&ctBRiiiBai)- : paiadiig; white lead forms the basis of all 

^jflMk-cK ^VM t^ c^^nte c« iraa. iMmd : the ingredientSL This the ccdour preparer, 

w«r i^: c^. In dMaml pbrasiMk^, ' or the painter himselC modifies and changes 

tW aMrtuSK^iy^ aitscie is iW chivomle ^ by the additioo of cokNiring materials, un- 

«f kpftii. ;isJK>e t^ <^>mo is sepftiatied . til it is tinged with the proposed hue. The 

<K>IM (h<^ :^m by th^ aid 1^ a aolatioD cf j pigments derived from vegetable bodies 

Uw Mlimtir \v aciManp cf lead. j produce, when first applied to surfaces, a 

T. UnM\>d^Ml i$ t)bUiiK>i fivm flax- J bnlliant efi^t; but they cannot long re- 

M^ by prv«^)rt«k U i$ aftoru-aids fiUei^ j sist the combined influence of air and 



^ and lh«^ MlK^red to rtsrain at rpst« to I 
|iv^^tat^ aiHi ckrtfv. Thi« oil impro\*ee 
^ MMdity by hn^ivr; «* it becomc«^ in a 
l^w v^rk M trtii»p«nMit as >»*«tcr. In this 
«9il^il Mvmi^^y^^^ "^ ^^^ ^'^^ painting. 
^ Mt^ ^^' ^^^ ^ ^'^* i^ ^ common- 
N K^M with a m)m11 quantity of litharge 
«w4 riNl W^ ^*^ ^'•"«*<> *^ ^*^ ^^ rapidly, 
li^H th«» |^i"t \\M lHH»n ap(dicd. During 
iW UmIui^i th«> mnun is renx>vcd as fitst 
l# W xm^ Aiul this is mixed with inferior 
ilirk colour. IJnsced-oil, thus 
itnded by dealers in paints, 
i of boiled oil. 
turpentine is produced by 



light; while the mineral colours, in the 
same exposure, remain unchanged. 

12. Painters, in the execution of their 
work, commonly lay on three coats of 
paint In communicating a white, the 
two first coats are composed of white lead 
and oil; and in the last, sj>irits of turpen- 
tine 18 substituted for the oil, for the inside 
work. For the outside of buildings, espe- 
cially in warm and dry climates, this liquid 
is inapplicable, since it causes the paint to 
crack and flake off. It is, however, fre* 
quently used, when the painter is compell- 
ed to do his work at too low a rate, or when 
I he is regardless of his reputation. 
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13. iB'or other colours, the composition 
for the different coats is the same, except 
for the two last, in which other colouring 
substances are added to the materials just 
mentioned, to give the proposed hue. The 
tools for painting' houses are few in num- 
ber, and consist chiefly of brushes of dif- 
ferent sizes, made of hogs* bristlea 

14 Graining is understood, among 
painters, to be the imitation of the differ- 
ent species of scarce woods used for the 
best articles of furniture. But the man- 
ner in which this kind of work is executed 
can be hardly gathered from a concise de- 
'^scription, although it may be easily learn- 
ed from a practical exhibition of the pro- 
cess by a painter. 

15. Ornamental paiitting emhmces. the 
execution of friezes and other decorative 
parts of architecture on walls and ceilings. 
The ornaments are drawn i^ outline with 
a black-lead pencil, and then painted and 
shaded, to give the proper effect Some 
embellishments of this kind are executed 
in gold-leaf, in the same manner with gold 
letters on signs. This kind of work is 
called gilding in oil, 

16. Painting in oil, as applied to the 
execution of designs, seems to have been 
invented, or at least to have been brought 
into notice, in the early part of the fifteenth 
century, by John Van Eyck, qf Flanders. 
Before this time, house-painting, so far as 
the exterior was concerned, could have 
been but little, if at all, practised. 

17. One profitable branch of common 
painting is that of painting and lettering 
signs. In performing this kind of work, 
the sign is first covered with two or three 
uniform coats of paint. The letters ^are 
next slightly sketched with chalk or a 
lead-pencil, and then formed in colours 
with a camels'-hair brush. When the let- 
ters are to be gilt, the process, so fiur, is 

28 



precisely the same. The leaf is laid upon 
the letters while the paint is in a tena- 
cious gtate, and is suflTered to remain un- 
touched until the oil has become dry; 
after which the superfluous gold is re- 
moved. . The whole is then covered with 
an oil varnish, which, in plain lettering, 
completes the operation. 
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1. Glazing, as practised in this country, 
consists chiefly of setting panes of glass in 
window-sashes. In the performance of 
this operation, the glazier first fits the panes 
to the sash, by cutting away, if necessary, 
a part of the latter with a chisel ; he then 
fastens the glass slightly with little pieces 
of tin, which have been cut to a triangular . 
shape ; and^ lastly, he applies ^u/ty at their 
junction with the sash, and by this means 
confines them firmly and permanently to 
their place. The putty is made of linseed- 
oil and whiting. The latter of these mate- 
rials is chalk cleared of its grosser impuri- 
ties, and ground in a colour-mill. 

2. Plain glazing is so simple, that no 
person need serve an apprenticeship t« 
learn it ; and there are but few who con- 
fine their attention to this busuiess~exclu- 
sively. It is commonly connected with 
some other of greater difliculty, such as 
that of the carpenter and joiner, or house 
and sign painter ; but with the latter more 
frequently than any other. 

8. When the glass, as received from 
the manufiicturer, may not be of the size 
and shape required for a proposed applicap 
tk>n, the panes are cut by means of a 
diamond fixed in lead, and secured by a 
ferule of brass, which is fastened to a small 
cylindrical handle of hard wood. This in- 
strument is used, in conjunction with a 
1 straight ed^<&^ V^^ ^.'^\tfiV\a.x^»^'ss?^sas«. 
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on paper for ^Tiling. The glass is after- 
wards broken in the direction of the' frac- 
ture, by a slight pressure downwards. 

4. Although glass windows seem to us 
to be indispensable to comfort, yet glass 
had been manufactured many centuries in 
considerable perfection before it was ap- 
plied to this purpose. The bouses in orien- 
t il countries had commonly no windows 
in front, and those on the other sides were 
provided with curtains or with a movea- 
ble trellis- work in summer, and in winter 
with oiled paper. 

5. In Rome and otiier cities of the em- 
pire, tliin leaves of a certain kind of stone 
called lapis specularis were used. Win- 
dows of tliis material, however, were em- 
ployed only in the principal apartments of 
great houses, in gardens, sedans, and the 
1 i ke. Paper mad e of the Egyptian pa pyrus, 
linen cloth, thin plates of marble, agate, 
and horn, seem likewise to have been used. 

6. The first certain information we have 
of the employment of glass panes in win- 
dows, is found in the writings of Gregory 
of Tours, who flourished in the last quar- 
ter of the sixth century. This prelate 
states that the churches were furnished 
with windows of coloured glass in the 
fourth century after Christ.. The oldest 
glass windows now in existence were of 
the twelfth century, and are in the church 
of St. Denis, the most ancient edifice of 
this description in France. 

7. iEneas Sylvius accounted it one of 
the most striking instances of splendour 
which he met with in Vienna, in 1458, 
that most of the houses had glass windows. 
In France, all the churches had these con- 



veniences in the sixteenth century, al- 
though there were but few in priTate 
dweUinga Talc, isinglass, plates of white 
horn, oiled paper, and thinly shaved leather, 
were used instead of glass. A similar 
state of things prevailed in England. 

8. Tjie glass used for the windows of 
churches and other public buildings, after 
the fourth century, was very commonly 
intrinsically coloured or superficially paint- 
ed. Painting on glass had its origin id 
the third century, and at first it consisted 
in the mere arrangement of small pieces 
of glass of different colours in some sort 
of symmetry, and constituted a kind of 
mosaic-work. 

9. Afterwards, when more regular de- 
signs came to be attempted, such as the 
human figure, the whole address of the 
artist went no farther than drawing the 
outlines of th(^ objects in black on glasses 
resembling in colour the subjects to be re- 
presented. The art, in this state of ad- 
vancement, was spread over a great part 
of Europe. 

10. About the beginning of the fifteenth 
century, a method of fixing metallic co- 
lours in glass by means of heat was dis- 
covered, and from this the art derived 
great advantages. It flourished most dur- 
ing the fifteenth and sixteenth centuries; 
but it declined in the following age, and 
in the eighteenth century it was very little 
practised in any country. It has, however, 
been partially revived, of late, m Germa- 
ny. A very good specimen of this kind of 
painting, as well as of coloured glass, may 
be seen in St John's church, at Philadel- 
phia. 
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THE TURNER. 



1. TuBNiNa is A veij uaefiil, art, bjr which 

a. great variety of articles are dmoet ex- 
cluHivelj maauftctured. Beeidea thi^ it 
conetilutes a considerable part of the opera- 
tions of several tradea and occupatioOB; 
such as the chairmalier, tuachinial, liabiiiet^ 
maker, brass-fuuador, &ci since every 
substance of a solid oature can be submit- 
ted to the process. 

2. Turning is performed in a lathe, an 
apparatus constructed in various vrajs, ac- 
cordiDg to the particular purposes to which 
it is ta be applied; although, in all cases, 
the general principle of itaoperatiia is the 
same The kind represented in the above 
picture m used for plain or circular turn- 
ing- in wood. On examination, it will be 
perceived that two wheels of diflerent sizes 
make essential narts of iL On the extend* 



ed axle of the amaUer one, is fastened the 
piece to be turned; and immediately. in 
front of this is the re»(, on which the cut- 
ting instrument is supported during the 
performance of the operation. 

3. When the material to be turned is 
wood, it is comnionly cut to the proper 
length with a saw, and brought to a form 
approMhing to the cylindrical by means of 
an axeor drawing-knife. It is neXi fasten- 
ed in the lathe. This ia done by differeiA 
meaoa, varying according to the particular 
Ibrm of the thing to be turned. In plain 
circular turning, as applied to bed-post^ 
legs of tables, and rounds Tor chairs, the 
piece is supported at each end. That at 
the left hand is driven upon a piece rf 
steel which has been ifcrewed upon the 
extended axle of <iia fswiii. ■«H«sJi.\ -ss^ 
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the other end is fixed upon a steel point 
placed in an upright moveaUe piece, call- 
ed a pyppet-heaJL 

4. In case the wood ia to be turned on 
the inside, as in making a bowl, cup^ or 
mortar, the piece is supported altogether 
at one end, by means of a hollow cylinder 
of Avood, brass, or iron, called a chuckj 
which receives it on one side, and on the 
other is screwed upon the end of the axle. 
The axle is si^metimea called the numdril^ 
and any extensioQ of it, by jneaos of a 
piece added to it for a centre, on which 
anything may be turned which will adroit of 
a hole thn^gh it, is denominated an arbcur. 

5u The tools used in turning wood and 
ivory are f[oui^s and chisth^ of diflferent 
sizes and sha^x^ In asiii^ these, they are 
placed upon the fist^ and brought in con- 
tact with the revolving material of the 
)>roposcd figure. The gouge is employed 
in cutting away the rough exterior, and the 
chisel in producing a still further reduc- 
tion, and a greater smoothness of surface. 

(I lu working in very hard wood and in 
ivory, the unwvinsr toof, a sharp pointed 
instrument, siMiiowhat similar to the gra- 
ver, is ustnl ill tlie first part of the opera- 
tion ; and by this the grain of the substance 
IS cut into contigiious griK>ves, and pre- 
partnl (or an onsy rtnluction by the chisel. 
Tho instruinrnls for turning metals are 
numonnijs but thoy diflbr in some respects 
flpom those lor cutting wood. 

7. In almcvMt ovory kind of turning, a 

tixJ cnlltMl tho raliptrs is necessary for 

nuNisuring the^ diameters of the work. In 

itn torin, it hilars some resemblance to the 

com)viHs<'s or dividers. One or both of the 

Wgm howt^vor, aro curved ; and one kind of 

thia instruuitMit has four legs, two curved, 

-•♦taiglit, at each end, witli a pivot 

% on which it is opened and 

finer of these is employed in 



measuring the dimensions of outside work, 
and the latter for that oo tiie inside. This 
j kind is called the in^wtd^out calipers ; and 
is especially useful in turning a cylinder, 
or pin, which shall exactly fit an internal 
cylinder already made, and vice vend. 
^ 8» There is but little difiTerence in 
the management of taming difierent sub- 
stances. The principal thing to be attend- 
ed to is to adapt the velocity of the motion 
to the nature of the material : thus wood 
will work best with the greatest velocity 
that can be given to it Brass should have 
a motion about half as quick as wood, and 
iron and steel still less; for, in operating 
on metallic substances, the tool is liable 
to become hot, and kse its temper; be- 
sides which, a certain time is requisite for 
Uk act of cutting to take place. 

9. When compared with many other 
mechanical operations, the art of turning 
may be considered as perfect in its accu- 
racy and expedition. The lathe is, there- 
fore, resorted to for the performance of 
every work of which it is capable ; nor is 
its use confined to the production of forms 
perfectly cylindrical, for it can be easily 
made to produce figures of irregular shape, 
such as lasts, gunstocks, &c. 

10. The lathe was well known to the 
Greeks and Romans, as well as to many 
other nations of antiquity. Diodoros Si- 
culus, who wrote in the time of Julius 
Cffisar and Augustus, says that it was in- 
vented by one Talus, a nephew of Dieda- 
lus. Pliny ascribes it to Theodore of Sa- 
mos, and mentions one Thericles, who had 
rendered himself very famous by his dex- 
terity in managing the lathe. The Greek 
and lAtin authors frequently mention this 
instrument; and, among the ancients, ft 
was customary to express the accuracy and 
nicety of a thing by saying it was formed 
in a lathe. 




THE CABINET-MAKER, AND THE UPHOLSTERER. 



THE CABINETMAKEB. 

1. Tt is the busineES of the cabinet- 
maker to maDQla.cture )jarticiilar kinds of 
houaehdd furniture, such ut&bles^ stands, 
buTeaus, sideboards, desks, bookcases, sofas, 
bedsteads, &c., as well as a certain descrip- 
tkoi of chairs made of mahogany and ma- 
ple. Many of the operations of this buai- 
ness are similar to these of the carpenter 
and joiner, although they require to be 
conducted'with greater nicety and exact- 

S. The qualifications of a finished cabi- 
net-QMker are numerous and of difficult 
ftcquiution ; so that they are seldom con^ 
centrated in any single individual He 
requires not onl; a correct taste, but also 
ft knowledge of drawing, architecture, and 



a oTa good 



mechanics, besides the ablliti 
practical workman. 

3. A knowledge of drawing is especial- 
ly useful in designing new articles of fur- 
niture, or in improving the form of tiiose 
which have been already introduced. It 
also enables the artist to determine with 
accuracy what wotJd be the general eflect 
of furniture, were different pieces of it 
placed in any proposed apartment; and, 
combined with architectural knowledge, 
it enables him to adapt the style of hii 
wares to that of the building- &r which 
they may be designed. 

4. In general, the principles of this busi- 
ness are fixed, solar as relates to the mode 
of operating in the execution of the work; 
yet continual ohangea are made in llie 
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form and construction of its various arti- 
cles, so as to keep pace with the advance- 
ment of correct tastey or with the caprices 
of fiishion.^ In ftet, the shapes of furniture 
are ahnost as chaageaUe as those of fe- 
male dress; and this caoses many expen- 
sive pieces to fiiU into disuse, while others 
are introduced, which, for a time, are con- 
sidered indispensable to ccnnfbrt, and which 
in turn enjoy but a temporary &vour. 

5. The cabinet-maker uses vahoos kinds 
of wood in the aMnoftcture of his wares; 
but those which are most frequently eo^ 
ployed in ^e United States are pine, ma- 
ple, poplar, cherry. Mack walnut, white 
oak, beach, mabdgfany and rose, aU of 
which are abundant io this country, ex- 
cept the two last Mahogany is brought 
in great quantities from the West Indies 
and South America ; rose-wood is obtain- 
ed chiefly from the West Indies and Bra- 
zil, although it was first introduced into 
notice from the island of Cyprus. 

6. The applicability of mahogany to the 
manufacture of cabinet-ware was accident- 
ally discovered in London, about the year 
1724. A physician named Gibbons receiv- 
^ a present of some of the planks from 
his brother, a sea-captain, who had brought 
fjlusok from the West Indies chiefly as bal- 
iggt The doctor was, at that time, erect- 
lag a house; and, supposing them to be 
2pted to the purposes of building, gave 
Z^^iu) his workmen, who, on trial, reject- 

, Ij^gm as being too hard to be wrought 

,^their tools. . , , 

T A cabinet-maker was next employed 

■^ ^ candle-box of some of it, and 

^ Wi ttsmpl*"^®^ ®^ ^^® hardness of the 
■* . ^ when the box was finished, it 
* a^Biuty all the doctor's other 
«<• then required a bureau to 
kind of materia] ; and 
^ led, became the sub- 



ject of exhibition to his friends, as a piece 
of remarkable beauty. The wood was 
immediately taken into general fiivour, 
and it soon became an article of merchan- 
dise of considerable importance. 

8. In giving the reader a view of the 
operative port of this buoness, we have 
selected the bureau as aflSbrding the best 
means of illustratKNi. The material which 
composes the frame and drawers of this 
piece of furniture is comiaonly some kind 
of soft wood, such as pine or poplar ; and 
this is &ced with thin layers of mahoga- 
ny in those parts which Me to be exposed 
to view. 

9. The materials for the frame and 
drawers are first markad out, and the seve- 
ral pieces reduced to the form and dimen- 
sions required, with planes and other in- 
struments. Thin pieces of mahogany are 
firmly fixed to the sur&ces which require 
them. This part of the work is called veneer* 
ing. The workman prepares the surfiice 
of the soft wood for the veneer^ by cutting 
it into small contiguous grooves, by means 
of a small plane, the cutting edge of which 
is full of litjJe notches and teeth. 

10. Melted glue having been spread 
upon both sur&ces with a brush, the parts 
are pkced in contact, and firmly pressed 
together by ^means of hand-screws. Be- 
fore the screws are applied, the surface 
of the veneer is covered with a piece of 
heated board, termed, in this application, 
a cavl. One piece of this kind commonly 
serves a veneer on each side of it at the 
same time. 

11. The mahogany thus attached to the 
softer wood, is afterwards wrought with 
the toothed^lanCj and others of the com- 
mon kind. It is then scraped with a flat 
piece of steel, having edges which act 
upon the surface in the same manner with 
pieces of broken panes of glass. The 
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polishing is finished, so far as it is carried 
at this stage of the process, by the use of 
sand-paper. 

12. The several pieces which compose 
the frame of the bureau are put together 
with the joint called mortice and tenon; 
and those which form the four sides of the 
drawers, with that called dovetaU, The 
bottom is united to the sides on the right 
and left, and sometimes in front, by the 
groove^and-tongue^ and its rear edge is 
fastened with a few nails. The hearers 
of the drawers are fastened on by means 
of nails. 

13. The joints are made to fit not only 
by the accuracy of the work, but by the 
application of glue previously to the union 
of the parts: this is especially the case 
with the mortice and tenon. The back 
of the bureau is composed of some cheap 
wood, such as pine or poplar; but the 
panel at each end is moat commonly plain 
mahogany through its entire thickness. 

14 The parts which are to be exposed 
to view are next to be varnished and polish- 
ed. The material for the former purpose 
is called copal varnish, because one of the 
principal ingredients in it is a kind of gum 
called copal, which is obtained from various 
parts of America. This kind of varnish 
is made by melting the gum with an equal 
quantity of linseed-oil, spirits of turpentine, 
or alcohol. 

15. To give the work a complete finish, 
four coats of varnish are successively ap- 
plied; in addition to these, a particular 
kind of treatment is used after the laying 
on and drying of each coat Afler the 
application of the first coat, the surface is 
rubbed with a piece of wood of convenient 
form; after the second, with sand-paper 
and pulverized pumice-stone; after the 
third, with pumice-stone again ; and after 
the fourth, with very finely powdered pum- 



ice-stone and rotten-stone. A lit'tle lin- 
seed-oil is next applied, and the whole 
process is finished by the application of 
flour, and by friction with the hand. 

16. Some parts of s^eral pieces of fur- 
niture are turned in the lathe; and, in 
large cities, this part of the work is per- 
formed by professed turners. The veneer- 
ing of certain kinds of work of a cylindri- 
cal form is also,. in some cases, a distinct 
business ; but, in places distant from large 
cities, the whole work is commonly per- 
formed by the cabinet-maker himself 

17. Mahogany is brought to market in 
logs hewn to a square form ; and persons 
who deal in it commonly purchase it in 
large quantities, and cause it to be sawn 
into pieces of suitable dimensions for sale. 
Formerly, 'and in some cases at present, 
slabs were sawn into thin pieces for veneer- 
ing, by hand ; but, within a few years, a 
more expeditious method by the circular 
saw has been adopted. In performing the 
operation by this means, the slab is placed 
upon its edge, and shoved along against the 
teeth of the rapidly-revolving saw. It is 
kept in the proper poeitipn by holding the 
right side c^ it firmly against an upright 
plank called the rest 

18. Mahogany is either plain, mottled^ 
or crotcked: nevertheless, the di^rent 
kinds expressed by these terms are met 
with in the same tree. The variegated 
kinds are found at or near the joining of 
the limbs to the trunk ; and these are used 
almost exclusively for veneering. The 
plain sort is employed for more comipon 
purposes, and in those parts of furniture 
required to be less splendid in appearance. 
It may be well to remark, also, that plain 
mahogany is often veneered as well as the 
softer woods. Black walnut, white oak, 
rose, and several other woods, are likewise 
used for veneei voi^. ^isSossa^^ ^or^. "^^ ^sssaSs^ 
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as mahogany. Oar native woods will be 
hereafter more used in this way, since 
mahogany is gradually becoming more 
scarce. 

19l In Europe, particularly in England, 
the business of th^ cabinet-maker is com- 
monly united with that of the upholsterer ; 
and this is sometimes the case in the 
United States. All, however, who make 
softs and chairs intrude enough upon the 
latter basiness to cover and stuff them, or 
they empby a journeyman upholsterer to 
perform this part of the work. 



TBS rraOLSTSEEK. 



1. Thb upholsterer makes beds^ sack- 
iofwhottoms, mattresses, cushions^ curtains 
Rnt windows and beds; cuts out, sews to- 
gether, and ftstens down, carpeta One 
branch of his bustness, also, consists in 
covrring, or lining and stufling softs and 
particular kinds of chaira^ the firames of 
which are made by cabinet-makers and 
ftncy chaiMnakersL 

2i Beds are stufibd with the ftathers of 
g«ie«e and ducks. The sack which con- 
lain* thf^m, when in use, is called a tM, 
and th« striitod stuff of which it is com- 
P^^imI is csIKhI ticking. The (bathers used 
1^ Xh^ uphi>l»trrt»r are purchased fbm the 
tN^lh^^Muv'rchant^ who in turn procure 
Ih^iii tWmi K\m\Vty merchants and pedlars. 
TK^ ^\t^t in ft»athors also employs tra- 
y^lu\9 a^nta to ctUlect them in diflferent 
Mrii t^' th0 cimntry. 

K IVhIh ami pilKm** are also made of 
gK\wn «44Min<Hl tVmn the nests of the eider- 
^'Kiwhioh is I^Hind in the northern parts 
^l^i^^ni mul Autori<^ above latitude 45^. 
|jl|^mK\wu W wtvrth about two dollars per 
^H^ « six times that quantity 

'' ^ OMWnon aiat. 
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moss, shavings of rattan, flock, straw, and 
cat-toil flag. The hair most employed for 
this purpose grows upon the tails of cattle, 
and upon the manes and tails of hoirses. 
It is purchased, in its natural state, fh>m 
tanners, by persons who make it a business 
to prepare it for use. The last process of 
the preparation consists in twisting it into 
a kind of rope : these ropes are picked to 
pieces by the uj^olsterer, and the hair, in 
its curled and elastic state, is applied to 
stuffing mattresses, cushions, choirs, and 
sofiis. 

5. Moss is obtained from the Southern 
States of our Union, where it is found in 
great abundance, and of a good quality. 
Flock IS made by reducing to a degree of 
fineness, by machinery, coarse tags of 
wool, pieces of woollen cloth, old stockings, 
and other woollen offids of little or no value 
in any other apfdication. Of all the mate- 
rials for stuffing upholstery, hair is by far 
the best; and, although it costs more in its 
original purchase, it is much cheaper in 
the end. 

0. In making and putting up window 
and bed curtains, considerable taste is re- . 
quired to insure success in this branch of 
tiie business. A knowledge (^drawing is, 
therefore, particularly useful here, in im- 
proving the taste, as well as in ejdiibit- 
ing to customers the prevailing fashions, 
or any changes which may be proposed. 
The trimmings consist chiefly dt taisisels, 
fringes, and gilded or brass fixtures 

7. We have not space for a particular 
description of the manner in which any 
of the operations of the upholsterer are 
performed; nor is this necessary, since 
the work itself^ in almost every specimen 
of it, afibrds obvious indications of Uie man- 
ner of its execution. We will merely re- 
mark, that a great proportion of it k per- 
formed by fomalea 
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8. In the first ages of the world, it was 
the universal practice to sleep upon the 
skins of beasts, and this is still the custom 
among the savage nations of tlie present 
day. The Greeks and the Romans, in the 
early part of their history, slept in this 
manner, and so did the common people of 
some parts of Germany, even until modem 
times. 

9. The first advancement from the use of 
skins was the substitution of rushes^ heath, 
or straw, which was primarily strewed 
loosely on the ground or floor, and finally 
confined with ticking; and these and simi- 
lar materials are still used by the poor in 
various parts of the world. So late as the 
close of the thirteenth century, the royal 
family of England ^ept <hi beds made of 
straw. 

10. During the civilized periods of an- 
tiquity, the wealthy commonly filled their 
beds with feathers. After the Romans had 
become luxurious, they used^ several kinds 
of beds, among which were the lectus cu- 
bicularisy or chamber bed, whereon they 
slept; the lectus discubitoritis, or table 
bed, whereon they eat ; and the lectiis lu' 
cubratoriuSj on which they studied. 

11. The Romans adopted the eastern 
fashion of reclining at their meals at the 
close of the second Punic war, about 200 
years before Christ, when Scipio Africanus 
brought some little beds from Carthage, 
which were thence called Punicani. 
These beds were low, made of wood, co- 
vered with leather, and stufi[ed with hay 
or straw. Before this time, they sat down 
to eat on plain wooden benches, in imita- 
tion of the heroes of Homer, or afler the 
manner of the Cretans and Lacedemo- 
nians. 

12. Prom the greatest simplicity, the 
Romans at length carried their supping 
beds to the most surprising magnificence. 

29 



The bedsteads were sometimes made of 
gold or silver, and very commonly of wood 
adorned with plates of these metals or 
with tortoise shell. On the couch was 
laid a mattress or quilt, ^tufied with fea- 
thers or wool. 

13. Three persons commonly occupied 
one couch. They lay with the upper part 
of the body reclined on the lefl arm, the 
head a little raised, the back supported by 
cushions, and the limbs stretched out at 
full length or a little bent The feet of 
the first were placed behind the back of 
the second, and his feet behind the back 
of the third. Reclining at meals was cus- 
tomary in Asia in the time of our Saviour, 
as is clearly shown in John, xiii. 23 and 
25, land this rendered it convenient for 
Mary to anoint the feet of Jesus while at 
the table. 

14. The Romans, during the republic, 
made their tables of a square fi>rm, and on 
three sides of it was placed a couch ; but, 
under the emperors, a long couch c^a 
semicircular form having been introduced, 
the table was made of a similar shape to 
conform to it In either case, one side 
was left empty to admit of the approach 
of the servants. 

15. We have no certain evidence that 
carpets were known in the civilized pe- 
riods of antiquity. They appear to have 
l)riginated in Persia at a time compara- 
tively modern, and to have spread in a 
gradual manner towards the west They 
were unknown in England in the reign of 
Elizabeth, for it was then the fashion to 
strew the floor with hay and rushes. Even 
the presence-chamber of this princess was 
covered in this manner. Th^ manufacture 
of carpets was not commenced in England 
until the year 1750. They are now ex- 
tensively manufactured even in the United 
States. 










THE CHAIR-MAKER. 



1. Tmk clutir was invented at so early 
« period, that il« iirigiii caiioot ttow be as- 
CVfttUMXl. It *tk3 used by all the civilited 
BttioM of auliijiiity ; ami tuiiio of their 
pattHW (ur till* tiporira of fumitura bavo 
bfcn revivfH), witlt lunto modifications, in 
moJprn tiiniv; fat example, a stool for sit- 
xUig at thv |>i*iH\ now calliid the X, is tlie 
lower part »f a cliulr iiscd in tJio Roman 
«M)Hn> nmr tun lIuiuMtiHl years aga The 
Mtt and Iwi'k vtfw fluffed with aonie Bofl 
(iMlto miWam-.'. 

% Tlie HealM lui'd ly tlio burbaruuH 






iir the Itiininii enipiro hardly de- 
it' of i'liHirs,Bti ihoy 

l,r,r nr lo.ir h'fia. I]vei 

wlio Kwayud tlio scopti 

■ lUter part of tho nioth i 



century, possessed nothing' approaching 
nearer to a chiir than a three-legged litool 
made of oal; timber. Thia Epccies of ecat 
n'as at length improved into a chair, by 
tlie addition of another leg and a back. 

a The next step in the art of chair- 
tnaliing waslo cover the seats with cloth, 
and to stuiT them with some kind of wad- 
ding. The material of which the frames . 
were made was oak ; and, for a long period, 
tliey were exceedingly heavy and inconve- 
nient Vbe armed-chair is said to have 
been contrived by an alderman of Cripple- 
gate. Such cliaira, however, were in use 
among the aocient Greeks aiid Romans. 

4. Our old-taEhioned chair, with four 
upright posts, several horizontal rounds 
and slats, together with wooden splihts or 
Sags lor the bottom, is comparatively mo- 
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dern, although it is impossible to state the 
period of its introduction. Very few of any 
other kind were used in the United States 
until near the beginning oi the presenf 
century. 

5. The Windsor chair seems to have 
been first used for a rural seat in the 
grounds about Windsor castle, England; 
whence its name. It was originally con- 
structed of round wood, with the bark on ; 
but the chair-makiers soon began to make 
them of turned wood, for the common pur- 
poses of house-keeping. We cantaot learn 
that any were made in this conntiy before 
the close of the revolution in 1783. 

6. A great proportion of the chair-ma- 
ker*s stuff is brought to the proper form 
by means of the lathe ; and this machine 
is used for this purpose in every practica- 
ble case : but this part of the work is not 
performed in the cities, since it is found to 
be less expensive, and more convenient, to 
purchase the timber turned in the country. 
Slats for the back, bent to the proper shape, 
are also obtained from the same source. 

7. The Windsor chair is varied in its 
construction and finish, in some particu- 
lars ; but, in all cases, it has a seat made 
of thick plank of cypress, bass, or some 
other sofl wood. The slats, when employ- 
ed, are also made of the same wood, or of 
soft maple. The parts which are turned 
are commonly of the wood last mentioned. 

8. In constructing chairs from these ma- 
terials, the workman undertakes several 
at a time, say from one to two or three 
dozens. We may suppose, as is frequent- 
ly the case, that he first cuts up a quantity 
of planks to the proper size for the seats, 
and reduces them to the proposed form and 
smoothness by means of the drawing-knife, 
adze, spoke-shaves, and sand-paper. He 
next cuts the various pieces which are to 
compose the frame to the proper length ; 



turns the ends of those which need it, to 

I 

make the joint; and bores the requisite 
boles with a 6tf. In putting the parts to- 
gether, the joints are made to fit very 
closely, and their union is rendered per- 
manent by means of glue. 

9. The chairs are next covered with 
three coats of paint, and with two coats 
of copal or some other kmd of varnish ; 
an(^ this, &r plain w^ork, completes tlie 
whole process of the manufacture; but 
when they are to be ornamented, gold or 
copper leaf, or bronze, is put on before the 
application of the last coat of varniiifh. The 
bronze used by painters is finely pulver- 
ized copper, tin, or zinc. 

10. The omamen/er uses paper patterns, 
which he applies to the sarfbce to be orna- 
mented, to guide him in the execution of 
his work. The powder is laid on with a 
camel's-hair brush, or with a piece of raw 
cotton. Light and shade are produced by 
a proper distribution of the powder, or by 
paint of a dark colour. The bronze is 
made to adhere by means of 9iz€, which 
has been previously laid on. 

11. Several other kinds of chairS are 
also made by the common chair-maker; 
and the frames, or some parts of them, are 
sawn out of planks, with a narrow-bladed 
saw, which can be easily guided upon the 
line of any pattern. The principal parts 
of the frame are commonly put together 
with the mortice and tenon; and the bot- 
toms are composed of cane, flags, or a pe- 
culiar kind of rush. The cane is likewise 
used in the backs of chairs, especially in 
those having rockers. 

12. The manufacture of mahogany chairs 
with 8tu£fed seats, scnnetimes constitutes 
a distinct branch of business; at other 
times, it is connected with that of making 
sofas; and again with cabinet-making in 
generaL 
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THE CARVER, AND THE GILDER. 



THE CABVBE. 

I. 'Cakviimi, in its widest sense, is the 
Irt of forming 6gures in various b«rd sub- 
stances by means of some cutting instru- 
ments, such M a chisel or graver ; but in 
the restricted sense in which the term is 
generally applied, it has reference to the 
production d* figures in wood. 

3. Carving in wood, in all countries 
where it has been practified, has ever pre- 
ceded sculpture or carving in stone. It is, 
tberetbre, an art of the highest antiquity ; 
and, although the same with eculpturp in 
some of its applications, yet it di&ers from 
it Bomewhat in the mode of execution, : 
according with the nature of the material. I 

S. The art of carving is very extensive ' 
in its appltcatiod, being used in the dsco- 
/aa'p-ff paria of arcbitectare, both civil and 



naval, and likewise in omamentbg cabi- 
net-ware, as well as in forming patterns 
for casting in metals, particularly in iron 
and brass. The Gothic style of architec- 
ture is peculiarly rich in carved work,a]Ml 
the productions of some ages are more so 
than those of others. 

4. The style of Louis the Fourteenth, 
of Fiance, so called because practised in 
his reign, was mure overloaded with orna- 
ment than any other. A lighter end more 
beautiful style succeeded, which is still 
employed fir some purposes ; but general- 
ly the chaste and simple line of Grecian 
ornament now prevails. 

6. In executing an; proposed work, a 
drawing is first made on paper, commonly 
with a lead'pencil. The part of the paper 
not embraced in the outline is thea cut 
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away, and the Temaining portion is laid 
upon the surface of the wood. The out- 
lines are next drawn on the- wood, bj 
moving the pencil around those on the pa- 
per. The design having been thus trans- 
ferred, the superfluous portions of the wood 
are cut away, vnth carving tools ; of which 
there is a considerable variety, both of size 
and form. The tools are driven with a 
mallet or with the palm of the hand, but 
in most cases with the latter. 

6. A capacity for designing, and a know- 
ledge of drawing and modelling, are par- 
ticularly necessary, to make a finished car- 
ver. Without these qualifications, at least 
in some degree, one may be a mechanic, < 
but not an artist. The subject most diffi- 
cult of execution k the human figure, wad 
in producing it with accuracy, the same 
qualifications in the artist are required, 
and the same general pipcees is pursued, 
as in producing it in marble. 



THE GILDER. 



1. Caryino and gilding are, in most 
cases, ostensibly united as one business, 
although in fact they are branches of man- 
ufacture totally distinct The gilder, there- 
fore, who writes over his door, "Carver 
and Gilder,*' seldom has any practical 
knowledge of carving. PV)r every thing 
in this line of work, he is dependent on 
the carver, who commonly pursues his 
business in a private way. 

2. The operation of gilding, as per- 
formed by those whose business is now 
under consideration, is executed chiefly 
on wood. It is. employed most frequently 
for picture and looking-glass flames, and 
for upholstery fixtures. It is a mechanical 
process, and consists in applying gold leaf 
to surfaces, in such a manner as to ad- 
here with tenacity. 



3. Before the application of the metal, 
a tedious process must be performed, by 
way of preparation. The surface to be 
gilded is successively covered with from 
five to seven coats of glutinous size, made 
by boiling scmps of parchment in water, 
with the addition of a little whiting. The 
average thickness of the coat thus pro- 
duced, is about one-sixteenth of an inch. 

4^ The sur&ce is next rubbed with free- 
stone and pumice stone, of a shape cor- 
responding with the pattern of the frame, 
while a small quantity of water is occa- 
sionally applied, to increase their effects. 
After this, the sizing is rendered still 
smoother, by friction with sand paper. 
This surface is then covered with threis 
coats of burnisM g^if size, which is 
composed of English }npe clay, venison 
suet, and French bole, or red chalk, mixed 
in a suitable quantity of weak parchment 
size. The preparation is completed by 
rubbing the sur&ce with worn sand paper, 
by washing it in water with a sponge, and 
by rubbing it with a piece of cloth.* 

5. The leaf is laid on with a b^nd, but 
thin brush, called a tip. Before the ffold 
is applied, however, the surfitce is well 
wet with alcohol and water. When diy, 
the parts designed to be bright, are bur- 
nished with a polished agate or flint In 
the best kind of work, a second coat of 
the leaf is required. In gifting irregular 
surfaces, such as the ornaments at the cor- 
ners of the frames, a size made of linseed 
oil, white lead, yellow ochre, and japan, is 
laid on a few hours before the af^cation 
of the leaf. This is caUed ^iTfn^ tn oO. 

6. The ornaments on the frames are 
cast in moulds, and are made of a compo- 
sition of glue, whiting, rosin, turpentine, 
and Burgundy |Htch. The nnoulds are 
taken from patterns, originally executed 
by the carver. 
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1, Tri Mopor intnufiirturrs casks, tub«, 
ptilh %nd varioua other «rriclf« lur domos- 
lie UK, ■■ woll «a vcwols flir containing 
•11 hlti» of liquids and merchandise oT 
4iyMturo. Ha also appliot tioopa to boxes 
vhkb wo to bo transported, with their 
nlaaUe content*, to a diatanco from the 

g, Tho pmluclloM of this art being oT 
|l^ nVFCMity, tho tr«do must hare been 
mnj(io<l at a very early period. Roman 
intHn on niral t>conom^ epoak of the ex- 
kMM of )!■ V'^''^^'''" mon than two 
^HMlri JMira ajiu ; noTerthetcn they are 
jM^^nawn in mine countries, and there 
^y^^iita keep or carry liquids in 
Mf'^ °vor with pitclk 

kind were used, more 
the RaitHui eni[Mre, 



I in thedsjaofour Saviour i and to such be 
alluded, when speaking of putting' new 
wine into old bottles. Earthern veeaele, 
of Tsrioue dimensiiHis, 'were slso in exten- 
sive use at the same time. The custom 
of keeping wine in such vessels is still 
common in the eouthem parts of Europe. 
Plinjr gives to the Piedmontese ttie merit 
cf introducing casks. In his time, they 
were daubed with pilch. 

4. Cedar and osk are the woods cbieflj 
employed as materials in this business; 
and the persona who carry it on, as well 

joumej>men, confine their attention to 
the [Hoduction of wares from one or the 
other of these woods : hence the division 
of the workmen into cedar coapcr* and 
oak cooper$. 

& It is not always the cajK, however, 
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that every cooper executes all kinds of 
work belonging to either one of these di- 
visions of the trade ; but this is not because 
there is any peculiar difficulty attending 
a(|iy part of the business, but because some 
particular kind of coopering is required 
in preference to others: for example, in 
some places flour barrels are the casks 
most needed; in others, those far sugar, 
tobacco, pearl-asb, or some kind of spirits. 

6. In illustrating the general operations 
of this business, we will describe the pro- 
cess of making a tub. The timber is first 
cut to the proper length with the kind of 
saw used in the cities for cutting fire-wood. 
It is next split into pieces with hfrow, the 
curvature of whidh corresponds, at least 
with some degree of exactness, to tl^it of 
the proposed vesseL The several pieces 
are then shaved on the edges with a 
straight drawing-knife, on the inside with 
one of a concave form, and on the outside 
with one of corresponding convexity. 

7. After this, they are jointed on a long 
plane, which is placed with its fiice up- 
wards, in an inclined position. . The work- 
man is guided in giving the proper angle 
to the surface cut with the plane by a 
wooden gauge of peculiar form. The 
staves, having been thus prepared, are set 
up in a truss hoop ; and after this has been 
driven down, one or two others which are 
to remain are put on. The outside is then 
made smooth with a convex drawing-knife, 
and the inside with a smoothing-plane, the 
edge of which is circular, to correspond 
with the farm of the surface. The inside 
of small wooden vessels is generally made 
smooth with a crooked drawing-knife. 

8. The staves are now sawn off to a 
uniform length at the bottom, and a groove 
is cut for the insertion of the bottom. The 
latter operation is performed by means of 
a cutting instrument fixed in a kind of 



gauge. The several pieces, to compose 
the bottom are brought to the proper form 
and smoothness with a straight drawing- 
knife ; and having been slightly &stened 
together by wogden pins, the whole, as one 
piece, is inserted in it9 proper place by 
driving it down firom the top on the inside. 
The whole process is finished by driving 
on the hoops, and making the holes in the 
handles. 

9. The cedar employed in this business 
is a considerable tree, which grows in va- 
rious parts of the world, but especially in 
the United States, where it occupies large 
tracts called cedar or cypress swamps. 
The wood is soft, smooth, and of an aroma- 
tic smelL It is likewise much used for 
shinglc& The Dismal Swamp, lymg in 
Virginia and North Ccu^lina, contains an 
abundance of this kind of timber. 

10. The operations in oak vary from 
those in cedar so far as to conform to the 
nature of the material, and the form of the 
vessels manufoctured. In bringing the 
staves to the proper form, the workman is 
guided altogether by the eye ; and, if they 
must be bent, they require to be heated. 
The fire for this purpose is made of shav- 
ings and chips in a small furnace of sheet 
iron, called a crusset The hoops, both 
for cedar and oak wares, are made, of thin 
strips of iron, or of small, oak, hickory, 
a^, or cedar lAplings. 

11. .The coopers in England derive a 
great deal of their employment from the 
West InduL trade. Barrels, puncheons, 
and hogsheads, are carried out of the coun- 
try filled with dry goods, and are returned 
filled with rum and sugar. In the United 
States, much work of this kind is done for 
the same market ; but then the staves and 
heads are only fitted and marked here, to 
be afterwards put together in the West 
Indies. 
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THE WHEELWRIGHT. 



1. The aTtisan who makes the wood- 
work of common wheel carrisgeB, or the 
wheelaof coaches, iHdenomiiuited a wheel- 
wright; but under this head we propose 
to iDclude whatever we may say on the 
construction and finishing of wheel car- 
risgea in general. 

8. It must be evident, e^en to ■ super- 
ficwl obBerrer, that this busineea, in its 
difibreat branches, occupies a large space 
in our domestic industry ; since almost 
every &rnier in the country owns a vehi- 
cle of Borne sort, and aince the streets of 
our busy cities and towns exhibit, during 
a great part of the day, sceoea of bustle 
occasioned, in a. great measure, by the 
passing and repassing of carriages of dif- 
ferent kinds. 
S The peiacipal kiade of wheel car- 



riages mada in this country are the cart, 
wagon, gig, and coach; and of each of 
these tiicre are various sorts, differing in 
strength and mode of construction, to suit 
the particular purpcees to which they are 
to b« applied. The business of making 
these vehicles is divided into a number 
.of branches; but, as the manufiictiire of 
llie coach embraces a greater variety of 
operations than any other species of car- 
riage, we have selected it as aSmluig the 
best means of explaining the operatioosof 
the whole business. 

' 4.- In targe establishments for making 
coftcbes and other vehicles of the beet 
workmanship, the operators confine (heir 
attention to the execution of partjcnlar 
parts of the work; for example, one man 
makes the wheels, another the cairiago 
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and body, another fkshbns and applies the 
iron, another does the painting and polish- 
ing, and another the trimming. In small- 
er establishments, a greater proportion of 
the work is executed by one person. 

5. The wheels of the coach, as well, as 
those of every other vehicle in which they 
are used, are composed of a hub, and seve- 
ral spokes SLtid felloes. The hubs are com- 
monly made of a kind of tough wood, call- 
ed gum, which is reduced to the desired 
form in tiie lathe. The hole through the 
centre is made with a common auger, and 
enlarged with one tipering towards the 
point, and having through its whole length 
two cutting edges. The mortices for the 
spokes are made with a chisel driven with 
a mallet. 

6. The spokes are made of white oak, 
and the felloes of ash or hickory ; and both 
are brought to the required form and' 
smoothness with the saw, axe, drawing- 
knife, spoke-shave, chisel, and sand-paper. 
The constituent parts of tlie carriage or 
running gears are the axles, perch, and 
spring-beds or bolsters, to which are added 
the tongue or pole, and, some other parts 
connected 5vith it 

7. The joints in this part of the vehicle 
are made perfectly tight by the application 
of putty ; whereas, in the body, glue "is 
used for tliis purpose. The latter substance 
will not answer in the former case, since 
it cannot bear exposure to water. The 
wood generally employed for the carriage 
part, as well as for the frame of the body, 
is ash; and the several parts are sawn 
from planks of suitable thickness. In this 
part of the work, the operator is guided 
by patterns made of thin pine boards. The 
panels of the body are made of thin boards 
of poplar or bass-wood. The manner in 
which the several parts are dressed and put 
together is too obvious to need description. ' 

30 



8. The wheels and carriage, after hav- 
ing received one coat of paint, are sent to 
thk blacksmith to be ironed. The hub is 
bound, at each end, with hoops of iroHy 
commonly plated with brass or silver, and 
the outside rim or felloes are bound with 
an iron tire, and fastened with strong nails 
or spikes. The tires are made red-hot ' 
before they are applied, that they may be 
made to fit in every part with accuracy. 

9. Bands, bolts, or strips of iron, are ap» 
plied to those parts of the wood-work which 
may be exposed to friction, or which re- 
quire additional strength. The axles are 
also made of wrought iron, either by tiie 
blacksmith who executes the other iron 
work, or by persons who manufacture them 
by the quantity for sale. The same re- 
mark is applicable to the thorough-boxes^ 
which are inserted into the hub to prevent 
injury by friction, and to cause the wheel 
to revolve with freedom and accuracy. 

10. The painting, varnishing, and polish- 
ing, of t!ie body of the coach, when done 
in the best manner, embrace a tedious pro- 
cess. It is first covered with a coat of 
paint : the grain of the wood is then filled 
ed up with putty, and the surface is again 
covered with paint Five coats of fittings 
composed of ochre, japan varnish, and 
spirits of turpentine, are next successively 
applied. After tiie surface has been rub- 
bed with a solid piece of pumice-stone, it ' 
is again painted, and rubbed with sand- 
paper. Several coats of paint are next 
laid on, and the work is finished by the 
application of a few coats of copal-vap- 
nish, and by the use of pumice-stone, The 
painting and varnishing of the wheels and 
carriage part is far less expensive and 
tedious. 

11. The nature of the trimmings, and 
the manner in which they are ^ut tcj^,- 
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since a few moments* inspection (£ a finish- 
ed vehicle of this kind will give any one 
a clear conception of the whole of ^s 
branch of the business. So far as trim- 
ming the inside and the manufacture of 
cushions are concerned, the operations are 
similar to those of the upholsterer. 

12. Wheel carriages may be classed 
among the primitive inventions ; although 
the first auUientic notice we have of their 
«se we find in the scripture history of Jo- 
seph, the son of Jacob, in which it is rela- 
ted that this great and good man **was- 
made to ride in the second chariot*' of the 
king's, and that he sent wagons from 
Egypt to convey thither his &ther and 
family from the land of Canaan. 

13. Covered wagons were used in the 
days of Moses; and the wandering Scy- 
thians, in the time of the Romans, had 
them covered with leather. Tbe seat for 
the driver is said to have been invented by 
Oxylus, an iEtolian, who took possession 
of the kingdom of Elis, about 1100 years 
bef<H*e Christ Many of the nations of 
antiquity used chariots in the field of bat- 

_ tie, and the axles were sometimes armed 
with scythes, or some other sharp cutting 
instrumenta Two persons commonly oc- 
cupied one vehicle, one of whom drove 
the horses, and the other fought the ene- 
my. The inhabitants of the promised land 
^ught in chariots, even before the settle- 
ment of the people of Israel in that coun- 
try; and the Greeks likewise employed 
them, for warlike purposes, at the siege of 
Troy. 

14. The carriages used by the Romans 
were of various kinds, some of which were 
carried on the shoulders of men, and others, 
having two or foar wheels, were drawn by 
horses, asses, mules, or oxen. Neverthe- 

Isee^ neither they, nor a,nyf other nation of 
antiquity, ever easpended the body of any 



carriage on leathers, or supported it on 
springs ; and the use of almost every spe- 
cies of vehicle for the conveyance of per- 
sons was banished by the policy of the 
barbarous nations that afterwards became 
masters of civilized Europe; the feudal 
\otAb conceiving it important that their 
military vassals should serve them on horse- 
back. 

15. Even as late as the sixteenth cen- 
tury, ministers rode to court, and magis- 
trates of imperial cities to council, on the 
back of this animal ; and, in the hune man- 
ner, kings and lords made their puUic 
entry on the most solemn occasions. In 
accounts of papal ceremonies which oc(;ur 
during several centuries, we find no men- 
tion of a state-coach ; but, instead of it, 
state-horses or state-muies. The hOTse for 
his holiness was required to be a gentle 
and tractable nag, of a gray colour; and a 
stool with three steps was necessary to aid 
him in mounting. The emperor or kings, 
if present, held his stirrup, and led his 
beast Bishops also made their public en- 
trance on horses or asses richly decorated. 

16. Covered carriages, however, were 
known in the principal states ^of Europe 
in the fifteenth and sixteenth centuries; 
but they were at first used only by women 
of^rank, since the men thought it disgrace- 
ful to ride in them. At this period, when 
the electors of the German empire did not 
choose to be present at the meetings of 
the states, they excused themselves to the 
emperor by stating that their health would 
not permit them to ride on horseback, and 
it was not becoming fi>r them to ride like 
women. 

17. But, for a long time, the use of car- 
riages was forbidden even to women ; and, 
as late as the year 1545, the wife of a cer- 
tain duke obtained from him, with great 
dif&cuMy, \Vve i^tivlle^ of using a covered 
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carriage^ ia a journey to the baths. The 
permission was gairted on the conditiffli 
that her attendants should Dot enjoy the 
same &vour. Nevertheless) it is certain 
that emperors, kings, and princes, began 
to employ covered carriages on journeys, 
in the fifteenth century; and a few in- 
stances occur of their u^e in public solem- 
nities. Ambassadors appeared, for the first 
time, in coaches, at a public solemaity, in 
1613, at Erfurtjh. 

18. In the history of France, we iind 
many proofs that, in the fourteenth, fif- 
teenth, and sixteenth^ centuries, the French 
monarchs commonly rode on horses, the 
servants of the OQurt«a mules, and the prin- 
cesses, together .with the principal ladies, 
sometimes at least, en asses. Carriages 
of some sort, however, appear to have been 
used at a very early period there. An or- 
dinance of Philip the Fair, issued in 12d4, 
forbids their use by the wives of citizens. 

19. In the year 1550, three coaches 
were introduced into Paris ; one of which 
belonged to the queen, another to Diana 
de Poictiers, and the third to Raimond de 
Laval, a cavalier of the court of Francis I. 
who was so large that no horse could carry 
him. It is not certain, however, that the 
body of these vehicles were suspended on 
leather straps. The inventor of this ma- 
terial improvement cannot be ascertained, 
nor is it positively determined that it had 
been made, until about the middle of the 
seventeenth century. 

20. Coaches were introduced into Spain 
and Portugal in the year 1546; and into 
Sweden near the close of the same centu- 
ry. In the capital of Russia, there were 
elegant coaches as early as the beginning 
of the seventeenth century. In Switzer- 
land, they were rare as late as 1650. Car- 
riages began to be used at Naples in the 
thirteenth century; from this place they 



spread all over Italy ; and here, also, glass 
panels ongixmJM, 

^h Carriages of fppne.sort were used 
ip EnglapdAt a very e|r|y, period, and thoi» 
first empk^ed by ti]b& Jbdies were called 
whirlieaais. According to some authors, 
coodies weza iotroduoed in the year 1555 ; 
but, according to tthisrs, not until twenty- 
five years. after tSm peiiod. Before the 
latter date, Quesii '£li9beth, on public 
occasions, rode oatfae iwaciie horse with her 
chamberlain, seated beluod him on a pil- 
lion; altlijpugh, in the early part of her 
reign,r she owned a cbajriot 

22. In 1601, iXMin were forbidden the 
use of thei coach by net j^ Parliament, the 
legislators supposing such indulgence to 
be too c#nB^aate;.jkMlt^t;hi8 law seems to 
have been little rega^MI, as this vehicle 
was in common use about the year 1605. 
Twenty years after this time, hackney 
coaches began to ply in London; but 
these were prohibited in 1635,. on the 
alleged ground that the support of so many 
horses increased the expense of keeping 
those belonging to the king. Two years af- 
ter this, however, fifly coaches were licens- 
ed, and in 1770 there were one thousand. 

23. The stage coach was first employed 
in France, and was introduced into Eng- 
land near the middle of the eighteenth 
century by JethroTuU, the celebrated agri- 
culturist They were not employed, in 
any country, in the transportation of the 
mail, until the year 1784 Before this 
time, it was carried chiefly on horseback. 

24. In the United States, the manufac- 
ture of carriages of every kind has greatly 
increased, within a few years, and those 
lately made exhibit many improvements 
on those of former periods. The places 
which seem to be most distinguished for the 
manufacture of good carriages in this coun- 
try ar* Philadel^^hia^ N^^w«xV«ss&T^'=s^- 
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1. Ti™ artiran called the potter con- 
verts ploEtic materiabi into bard and brittle 
veaaeU of various kinds, dcnomioated, in 
general terms, earthen ware. 

2. Aluraine is the baaia of all clays, and 
is the only earth that possessea the degree 
of plasticity which rendera the operations 
of the potter practicable. It is, however, 
never found or used in a pure state, but in 
combination with other Bubstaiicea, par- 
ticularly with ailex, lime, magnesia, and 
the oxyde of iron. 

3. In the manu^ture of veoels fixun 
argillaceous compounds, the different de- 
grees of beauty and coEtlineas depend upon 
the quality of the raw materials, and the 
labour and skill expended in tbe operation. 
TbtfMwiooB productions of the pottery may 

iv cUaaed aader the fbilowing deaomina- 



tioDB — common earthen ware, white earth- 
en ware, alone ware, and porcelain ; but 
of each of these, there are many vsrie- 

4. Common earlken ware. This ware is 
made of a kind of clay very gcncraliy dil^ 
fused over the earth, and vthich is essen- 
tially the same with that employed in 
making bricks. The potters are often sup- 
plied with this material by the brickma- 
kera, who select for them that which is too 
tenacious, or fal, for their own purpose. 
All common clays contain more or less of - 
the oxyde oTiron, which causes the wares 
made of them to turn red in burning. 

5. In preparing the clay &>t use, the 
potter adds to it, when neoeesary, a portion 
of fine loam, in order to Icseeo its tenaci- 
ty, kA to v<Kvent the vessels to be made 
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of it from cracking while undergoing the 
fire. When the materials have been mix- 
ed, and partially incorporated with water, 
the mass is thrown into a tub^ fixed in the 
ground about one-half of its depth. In the 
centre of this tub, is placed a shaft, in a 
perpendicular position, from which radiate 
in a horizontal direction a number of knives 
or cutters. 

6. This machine is put in motion by 
horse-power, and by it th6 clay is repeat- 
edly cut, and properly knei^led. The work- 
man then cuts it into thin sliceis with a 
small wire, and having rejected all matters 
not fit for his purpose, he further kneads it 
with his hands, and forms it into lumps 
corresponding in 'amount of matter with 
the different vessels which he proposes to 
make. 

7. For the best kinds of this ware, the 
same species of clay is used ; but then it 
is differently prepared. It is first dissolved 
in water ; and when the coarser particles 
have settled to the bottom of the vessel, 
the fluid suspending the rest is drawn off, 
and made to pass through a sieve into a 
reservoir. After the particles of the ma- 
terial have precipitated, the water is drawn 
off, and the residuum is thrown upon a 
large flat pan or reservoir made of bricks, 
where the mass is freed from its superflu- 
ous moisture by evaporation in the air, or 
by means of artificial heat applied beneath. 
It i^ then^laid by in a damp place, for fti- 
ture use. 

8. Before the clay, thus purified from 
extraneous and coarser particles, is formed 
into vessels, it is beaten with a stout piece 
of wood, until the mass has become of an 
equal consistence throughout, and then re- 
peatedly cat into two pieces with a wire, 
and slapped together to expel the air. The 
former of these operations is called ivedg- 
ing9 and the latter slapping. 



9. WhUe and cream-coloured wares are 
made of clays which contain so little oxyde 
of iron that it does not turn red in burning, 
but, on the contrary, improves in white- 
ness in the furnace. There are several 
species of white clay, found in many dif- 
ferent localities, most of which, however, 
are kiK>wn under the denomination of pipe- 
clay; or they are distinguished by the 
names of the places where they are ob- 
tained. 

10. In preparing these clays for use, 
they arejreduced to a minute division by 
machinery, and afterwards dissolved in 
water, and otherwise treated in a manher 
similar to that used for the better kinds of 
common wares, as described in the seventh 
and eighth paragraphs. For the purpose of 
diminishing the shrinkage in the fire, and 
with the view of increasing the whiteness 
of the ware, pulverized flint-stone is added 
to the clay, in the proportion of about one 
part of the former to hwe of the latter. 

11. In reducing the silex to the requi- 
site fineness, it is first brought to a red 
heat ; and, while in this state, it is thrown 
into cold water<to diminish the cohesion 
of its parts. It is then pounded by ma- 
chinery, levigated with water in a mill, 
sifted, mashed, and otherwise treated like 
the clay. The materials are mixed while 
in a state of thin pulp. 

12. The several operations performed 
by the potter in converting the clay, thus 
prepared, into diflerent kinds of vessels, 
and in completing the whole process of 
the manufacture of earthen ware, may be 
included under the following divisions, viz. 
throwing, turning, pressing, burning, paint- 
ing and printing, and glazing. They are 
not, however, all used in producing and 
finishing vessels of every shape and quality. 

13; Throwing. This operation is per- 
formed on a potter's wheel\wbic.bL<2ftic&'2^& 
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of a round table, and some simple means 
to put it in motion. The clay having been 
placed on the centre of this machine, the 
workman communicates to the latter a ro- 
tary motion with his foot, and gives the 
proposed form to the material with his 
iiands, whicli have been previously wet 
with water, to prevent them from sticking. 
This method is used for all vessels and 
parts of vessels of a circular form ; and, 
ill many cases, no other operation is neces- 
sary to^give them the requisite finish, so 
far as their conformation is concerned. 

14. T\iming. The vessels are cut from 
the thrower's wheel with a small wire; 
and when, by the evaporation of moisture, 
they have become firm enough to endure 
the operation, they are turned on a lathe. 
The objects of this operation are to com- 
municate to them a more exact shape, and 
to render them more uniform in thickness. 
The pottec^s wheel, with the addition of 
some contrivance to hold the pieces in a 
proper position, is frequently used fi)r turn- 
ing. The coarser kinds of common wares 
are never turned. 

15. Pressing, Vessels, or parts of ves- 
sels, which are of an irregular shape, and 
which cannot be fonnod on tiic wheel, are 
usually made by a process called pressing: 
This kind of work is executed in moulds 
made of plaster of Paris, and these are 
formed on models of clay or w(X)d, which 
have been made in the exact shape of the 
proposed vessel. Sometimes individual 
specimens of the wares of one country or 
pottery are used as models in another ; in 
such cases, the expense of the moulds is 
considerably diminished. 

16. The moulds frequently consist of 
several parts, which fit accurately toge- 
ther; for example, the mould for a piteher 
is composed of ^wo pieces for the sides, 

sad cme ^ the bottom. In forming a 



pitcher iii such a mould, the material, 
which has been spread out to a proper and 
uniform thickness, ia laid upon the inside 
of each portion of it, and the superfluous 
clay is triprimed off with a . knife. The 
mould is then closed, and thin strips of 
clay are laid over the seams: the removal 
of the several pieces of the mould, com- 
pletes the operation. 

17. Handles, spouts, figures in relief, 
and other additions of this nature, are se- 
parately made in moulds, and stuck on 
the vessels with the same kind of mate- 
rials, sometimes mingled with a small pro- 
portion of plaster of Paris. These appen- 
dages are added after the vessels have be- 
come partially solid in the air. 

18. Burning, All vessels, even afler 
they have been dried in the atmosphere, 
are in a very frangible state ; and, to ren- 
der them sufficiently firm for use, they are 
submitted to the process of burning in a 
kiln. To preserve the ware from injury 
while enduring the fire, the several pieces 
are inclosed in cylindrical boxes called 
saggers, which are made of baked clay. 
Tliese boxes are placed one above another 
around the sides of the kiln, which is of a 
circular form, and gradually tapering to 
the top. 

19. In burning the coarser wares, every 
piece is not thus inclosed; but between 
every two saggers, a naked piece is placed. 
A moderate fire is first raised, which is 
gradually increased, until the contends of 
the kiln are brought to a red heat The 
burning occupies between twenty-four and 
forty-eight hours. All wares, except the 
coarsest kinds, are twice, .and sometimes 
thrice, burned ; and, after having been once 
submitted to the process, they are said to 
be in a state of biscuit, 

20. Painting and printing. When the 
vessels are to be ornamented with colours^ 
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it is necessary, in most cases, that this 
part of the work be done after the first 
burning. In China, and at the porcelain 
manufactory in Philadelphia, the drawings 
are executed by hand with a pencil: the 
same method is used in Europe, in elabo- 
rate pieces of workmanship. But in the 
common figured wares, where but one co- 
lour is used, the designs are first engraved 
on metallic plates, and impressions are ta- 
ken from them on thin paper, by means of 
a copper-plate printing-press. • 

21. In transferring to vessels designs 
thus produced, the paper, while in a damp 
state, is applied closely to the surface of 
the biscuit, and rubbed on with a piece of 
flannel The porosity of the earthen ma- 
terial causes the immediate absorption of 
the colouring matter, which, in all cases, 
is some metallic oxyde. For a blue colour, 
the oxyde of cobalt is used ; and for a black, 
those of manganese and iron. The paper 
is washed from the wa^e with a sponge. 

22. Glazing, To prevent the penetra- 
tion of fluids, and to improve the appear- 
ance of the ware, a superficial vitreous 
coating is necessary. This can be pro- 
duced by the aid of various substances; 
but, in a majority of cases, red lead is the 
basis of the mixture employed for this pur- 
pose. Equal parts (Aground flints and red 
lead are used for the common cream-co- 
loured wares. These materials are mixed 
with, and suspended in, water, and each 
piece is dipped in the liquid. The mois- 
ture is soon absorbed by the clay, leaving 
ttie glazing particles on the surfiice, which; 
in the burning that follows, is converted 
into a uniform and durable vitreous coat- 



ing. 



23. Stone ware. The materials of this 
ware, as well as the mode of preparing 
them, difler but little from those of the 
common and better kinds of earthen wares. 



The clays, however, which contain but 
little or no oxyde of iron are chosen, since 
this substance would cause the ware to 
melt and warp before a sufScient degree 
of heat could be applied to give it the re- 
quisite hardness. 

24. The glazing is formed by a vitrifi- 
cation of the surface of the vessels, caused 
by the action of common salt thrown into 
the kiln, when it has been raised to its 
greatest heat This glazing is more per- 
fect than that on ordinary earthen wares, 
being insoluble in most chemical agents. 
It is hardly neressary to remark that this 
method of glazing precludes the use of 
saggers. 

25. Porcelain, This ware exceeds every 
other kind in the delicacy of its texture, 
and is peculiarly distinguished by a beau- 
tiful semi-transparency, which Is conspicu- 
ous when held against the light In China, 
it is made chiefly of two kinds of earth ; 
one of which is denominated petuntzCt and 
the other kaolin; but both are varieties 
of felspar, found in the mountains, in di^ 
ferent localities. They are brought to the 
manufactories from a distance in the form 
of bricks; the materials, as taken from the 
mines, having been reduced to an impal- 
pable powder in mortars, either by the la- 
bour of men or by water-power. 

26. These materials are combined in 
difibrent proportions in the manufacture, 
according to the quality of the proposed 
ware. In the best kind, equal quantities 
are used ; but for those of inferior quality, 
a greater proportion of petuntze is employ- 
ed. The translncency so much admired 
in porcekin, or tseki, as the Chinese call 
it, is owing to the petuntze, which, in 
burning, partially melts, and envelopes the 
infusible kaolin. 

27. It is not known who vims Uie invent- 
or 6f porcelain, as the Clvvotfaefc '^cssoiia 
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silent with regard to this point ; nor do we 
know more of the date at which the manu- 
facture was commenced. It is certain, 
however, that it must have been before 
the fifth century of the Christian era. 
Since this ware has been known to Euro- 
peans, it has been manufiictured chiefly, 
and in the greatest perfection, in the large 
and populous village of King-te-ching. 

28. Porcelain was first brought to Eu- 
rope from Japan and China, and for a long 
time its materials and mode of manulac- 
ture remained a secret, in spite of the ef- 
forts of the Jesuit missipnaries, who resi- 
ded in those countries. At length, in 1712, 
father Entrecolles sent home to France, 

* specimens of petuntze and kaolin, toge- 
ther with a summary description of the 
process of the manufacture. 

29. Shortly after this important event 
had transpired, it was discovered that ma- 
terials nearly of the same kind existed in 
abundance in various parts of Europe. The 
manufacture of porcelain was, therefore, 
soon commenced in several places; and it 
has since been successfully carried on. 

30. The porcelain wares of Europe are 
superior to those of the Chinese, in the 
variety and elegance of their fprms, as 
well as in the beauty of the designs exe- 
cuted upon them ; but as some of the pro- 
cesses, successfully practised in China, re- 
main still to be learned by the Europeans, 
the oriental porcelain has not yet been 
equalled in the hardness, strength, and 
durability of its body, and in the perma- 
nency of its glaze. The manufacturers of 
Saxony are said to have been the most suc- 
cessful in their imitations in these respects. 

31. The porcelain earths are* found in 
various parts of the United States, but 
particularly at Wilmington, in the state 
of Delaware. Nevertheless, there is now 

tat one porcekun manufhctory in our coun- 



try, and this is yet in its infancy. The es- 
tablishment is located in Philadelphia, and 
it has been lately incorporated, with the pri- 
vilege of one hundred thousand dollars 
capital. 

32. The principle of induration by heat, 
is the same in the manu&cture of earthen 
wares as in making bricks ; and as the lat- 
ter can be more easily dispensed with than 
the former in a primitive state of society, 
it is but reasonable to suppose that earthen 
ware wa^ first invented: bCit the art of 
making bricks must have been practised 
before the deluge, or the posterity of Noah 
would not have attempted so socxi as about 
one hundred years after that catastrophe, 
to build a city and a tower of these mate- 
rials. It is, therefore, evident that this 
art was of antediluvian origin; and it 
was probably one of the earliest brought 
to any degree of perfection. 

33. The art of the potter was practised 
more or less by every nation of antiquity, 
and the degree of perfection to which it 
was carried in every country corresponded 
with the state of the arts generally. The 
Greeks were consequently very celebrated 
for their earthen wares. The Etruscans 
have also been particularly noted for their 
manufacture of the elegant vases which 
have been dug, in modem times, from the 
depositories of the dead, in Lower Italy. 

34. Until the commencement of the 
manufacture of porcelain in Europe, this 
art contmued in a very rude condition, al- 
though practised to a considerable extent 
in many places. It was much improved in 
England about the year 1720, by the addi- 
tion of flints to the usual material; and, be- 
tween thirty and forty years after this, it 
was brought to great perfection, in all its 
branches, chiefly through the scientific ex- 
ertions of the celebrated potter, Josiah 
Wejlgewood. 
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L GiMm is a mbstance produced from 
A comUnatioa of siltcioua earths with al- 
kaliea, uid, in muiy cssea, with metallic 
ojcidei. The 4ksiB of every apeciea of 
gltss ia eilex, which is found in a state 
yearly pure in the saDds of many situa- 
tiooi. It ■■ alao found in the connnou 
flints end quarts pebbles. 

2. When quartz pebbles or Biuti are eA- 
ployed, thej must be first redaced to pow- 
der. This iadone by griading them ina mill, 
after Uiey have been partially reduced, by 
healing them in the fire, and plunging them 
into cold water. Sand has the advantage of 
being already inastateof division sufficient^ 
ly minute forlhe purpose. To prepare it for 
applicatiiiD, it only requires to be washed 
and sifted, in order to free it from the argil- 
laceous and other sobstances unfit (or use. 
31 



A great pK^tortkm of the ettid pm[doyed 
in the minu&cture of the better kinds of 
glass Id the United States, is taken from 
the iMnks of the Delaware river. 

3. The alkaline subelaoces used are pot- 
ash and soda. For the finer kinds of glass, 
pearloah, or soda procured b; decomposing 
sea-nlt, ia used ; hut, for the infeiior sorts, 
impure alkaliefs sucb as barilla, Scotch and 
Irish kelp, and even wood-ashea, as well 
as the refuse of the soap-boiler's kettle, 
are made to answer the purpose. Lime, 
borax, and common salt, are also frequent- 
ly used as a flui in aid of Bome cf the other 
substances just mentioned. 

4. Of tlie metallic oxides which make 
■ part of the' materials of some glass, tbe 
deutoxjde of lead, or, as it is usually de- 
nominated, red leadi is the most « 
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This substance is employed in making flint 
glass, which is render^ by it more fusi- 
ble, heavy and tough, and more easy to be 
ground and cut, while, at the same time, 
it increases its brilliancy and refractive 
power. 

5. Black oxide of manganese is also 
used in small quantities, with the view of 
rendering the glass more colourless and 
transparent Common nitre produces the 
same effect. White arsenic is also added 
to the materials of this kind of glass, to 
promote its clearness ; but if too much is 
used, it communicates a milky whiteness. 
The use of this substance in drinking ves- 
sels is not free from danger, when the glass 
contains so much alkali as to render any 
part of it soluble in acid3. 

0. The furnace in which the materials 
are melted is a large conical stack, such 
as is roproBonted at the head of this arti- 
cle. In some cases, it is surrounded by a 
.large chimney, which extends above the 
roof of tlie building. In the sides are se- 
veral apertures, near wliich are placed the 
crucibles, or melting pots, containing the 
materials. The fuel is applied in an arch, 
which is considerably lower than the sur- 
fiice of the ground on which the operators 
etand, while at work. 

7." The melting pots are made chiefly 
of the most refractory clays and sand. 
Much of the clay used for this purpose, in 
nnny of the glass-houses in the United 
States^ 18 imported from Germany. The 
Bsteiials, having been sifted, and mixed 
with a soitk^le quantity of water, the ho- 
mogeneoos mass is formed into crucibles, 
^ spreading it on the inside of vessels 
much in the shape of a common wash tub. 
After the diy has become sufficiently solid 
lo • ^Iff the hoops are removed 

f ''^ the several staves 



8. The crucibles are sufiered to dry in 
the atmosphere for two or three months; 
afler which they are applied to use as they 
may be needed. Before they are j^ced 
in the main fbrnace, they are gn^ually 
raised to an intense heat in one of smaller 
dimensions, built for this express purpose. 
The fuel employed in fiisiog the metal 
is chiefly pme wood, which, in all cases, 
is previously dried in a large oven. Four 
of the five furnaces near Philadelphia, 
belonging to Doctor Dyott, are heated 
with rosin. 

9. The materials having been mixed, in 
the proposed proportions, which are deter- 
mined by weight, they are thrown into the 
melting pots, and, by a gradually increas- 
ing heat, reduced to a paste, suitable for 
application by the blower. This part of 
the process is commonly performed at 
night, while the blowers are absent from 
the works. 

10. The applications of glass are so ex- 
ceedingly extensive, that it is inconvenient, 
if not impossible, to manufacture every spe- 
cies of it at one glass-house, or at one es- 
tablishment Some, therefore, confine their 
attention to the production of window glass, 
and such articles of hoUo^ ware as may 
be made, with profit, from the same kind 
of paste. Others make vials and other 
species of ware, employed by the drug- 
gist, apothecary, and chemist. And again, 
the efforts, at some factories, are confined 
entirely to the manufacture of flint^Iass, 
or to that of plate glass for mirrors. 

11. The principal operations connected 
with the manufacture of dififerent species 
of glass, after the paste has been prepared, 
may be included under the following 
heads: viz. blowing, casting, moulding, 
pressing and grinding ; although all these 
are never performed in one and the same 
establishment. 
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12. BlotDtng. The operation of blowing 
is nearly or quite the same in the produc- 
tion of every species of glass ware, in 
which it is employed. The manipulations, 
however, connected with making different 
articles, are considerably varied, to suit 
their particular conformation. This cir- 
cumstance renders it impossible for us to 
give more than a general outline of the 
process of this manufacture. 

13. In the formation of window glass, 
the workman gathers upon the end of an 
iron tube a sufficient amount of the metal, 
which he brings to a cylindrical, form by 
rolling it upon a cast iron or stone table. 
He then blows through the tube with con- 
siderable force, and thus expands the glass 
to the form of an inflated bladder. The 
inflation is assisted by the heat, which 
causes the air and moisture of the breath 
to expand with great power. 

14. Whenever the glass has become too 
stifle, by cooling, for inflation, it is again 
soflened by holding it in the blaze of the 
fuel, and the blowing is repeated, until 
the globe has been expanded to the requi- 
site thinness. Another workman next 
receives it at the other end, upon an iron 
rod, called a punt, or punting iron, while 
the blowing iron is detached. It is now 
opened, and spread into a smooth sheet, by 
the centrifugal force acquired by the rapid 
whirl given to it, in the manner exhibited 
in the preceding cut The sheet thus pro- 
duced is of a uniform thickness, except at 
the centre, where the iron rod had been 
attached. 

15. An inferior kind of window glass, 
the materials of which are sand, kelp, and 
soap-boilers* waste, is made by blowing the 
metal into cones, about a foot in diameter 
at their base; and these, while hot, are 
touched on one side with a cold iron dip- 
ped in water. This produces a crack, 
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which runs through the whole length oSf 
the cone. The glass then expands into a 
sheet somewhat resembling a fan. This 
is supposed to be the oldest method of 
manufiicturing window or plate glass. 

16. The window glass produced in the 
manner first described, is called croum 
glass; and the other, broad glass. But 
by neither of these methods can the 
largest panes be produced. The blowing 
for these differs from the methods just de- 
scribed, in that the material is blown into 
an irregular cylinder, which is immediate- 
ly cut with shears on one side, while the 
glass is still in an elastic state. The ma- 
terial thus treated is laid upon a flat sur- 
face, where it expands into a uniform plate 
of equal thickness throughout. 

17. Casting, Plate glass formed by 
the method last mentioned, is denominated 
cylinder glass ; and it is used not only for 
windows, but also for mirrors not exceed- 
ing four feet in length. Plates of greater 
dimensions are produced by a process call- 
ed casting. The casting is performed by 
pouring the material, in a high state (^ 
fusion, upon a table of polished copper of 
large size, and having a rim elevated 
above its general surface, as high as the 
proposed plate. To spread the glass per- 
fectly, and to render the two surfkces 
parallel, a heavy roller of polished copper, 
resting upon the rim at the edges, is pass- 
ed over it 

18. Plates thus cast are always dull and 
uneven. To render them good reflectors, 
it is necessary to grind and polish them. 
The plate to be polished is first cemented, 
with plaster of Paris, to a table of wood 
or stone. A quantity of wet sand, emory, 
or pulverized flints^ is spread upon it, and 
another glass plate, similarly cemented to 
a wooden or stone surface, is placed upon it 
The two ^lAtei& %x^>ickaxwTvi^w!^^s2^^»««., 
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..-*.. --.an Is jmc-.i-rafc r'le inTi»»m.iny 

*-niur« T le.r"*?^^. t?itml.1 >iya, :aer»*- 
.r*. v.nvp-v "se iricies. voaiev^- :aey- 
rjir le. Ls .iLsS u liev in natie. "ro i 

^. L'tffiHjT. rhe name je' ^ruf ^^ui is 
rv''!! *jC ~iie !c:od waicii ib xmima uxii 
Triiaiei Ji 3:;iirc& ixmesira^ w if cuC 
vzn 1 -lUdm .iiacrimiHXC ITiis iDeraaiLn 
s .-•uixnei :mitfdy -a dine ipisL which, 
?^'.iu^ nwre "Du^ inii suit '::uui Xhe ocher 
ciiu^ ji Hon? -naly wrrjuichi:. la aiiiiidoa 
u tiifb c s rjnaiieniaiy nor? bniiiuit, 

i;& ui rftitauiiiiauieac lur xmitiuijr ffia^s 
".■HtaiiK i ^v^nc jumcwr :t vaeeld at cast 
n.'U, ftuue. ioii 'touiL. je' li jfereac sizes : 
ur^ lie mx^ise^ SQUstxa endrely in houiing- 
at* ji&^ i^ainst Liese, while they are 
"^^»'.v uiir -.vrin nipiiiity. When a consid- 
r&L>ic jur.iuu 01 iiie material is to be re- 
iiu^AJ. uie gnmiin^ is commooly com- 
.ueuce^ Kill Lhe iron wheel, on which is 
•>.Hisiauiiy pouring water and sharp sand, 
:roni a vessel above, ^K^hich, from its shape, 
\A called a hopper. 

•i5. The period of the inventioo of glass 

is quite unknown; but the following is the 

' usual story of its origin. Some merchants, 

. driven by a storm upon the coasts of Phce- 

' nicia, near the river Belus, kindled a fire 

on the and to cook their victuals, using 

as fuel some weeds which grew near. The 

ashes produced by the incineration of these 

plants, coming in contact with the «nd, 

united with its particles, and, by the mflu 

11 eoce of the heat, produoed glass. 
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26. This production was accidentally 
picked up by a Tyrian merchant^ who» 
from its beauty and probable utility, was 
led to investigate the causes of its format 
tion ; and who, after many attempts, sue* 
ceeded in the manofiMsture of glass. The 
legend probably originated in the &ct, 
that glass was very anciently made at 
Tyre ; and that the sand on the searsbore 
in the immediate neighbourhood <^ the Be* 
lus, was well adapted to glass-making. 

27. It is certainly probable4hat an acci- 
dental vitrification might have given rise to 
the discovery ; but the circumstance would 
have been more likely (o take place in some 
operation requiring greater heat than that 
necessary for dressing food in the open air. 
The invention ci glass must have been 
efl^led as early as fifteen hundred years 
before our era. It was manufiictured very 
anciently in Egypt; but whether that coun- 
try or Ph(£nicia is entitled to the prefer- 
ence, as regards priority in the practice 
of this art, cannot be determined. 

28. Glass was made in considerable per- 
fection at Alexandria, and was thence sup- 
plied to the Romans as late as the first quar- 
ter of the second century. Before this time, 
however, Rome had her glass manufacto- 
ries, to which a particular street was as- 
signed. The attention of the workmen 
was directed chiefly to the production of 
bottles and ornamental vases; specimens 
of which still remain, as monuments of 
their extraordinary skill. 

29. In more modern times, the manu- 
facture of glass, was confined principally 
to Italy and Germany. Venice became 
particularly celebrated for the beauty of 
the material, and the skill of its workmen; 
and as early as the thirteenth century, it 



supplied the greatest part of the glass used 
in Europe. The artists of Bohemia, also, 
came to be held- in ccmsiderable reputa« 
tion. 

80. The art was first practised in Eng« 
land in the year 1657, when a manufoctory 
was erected at Crutched FHarB, in the city 
of London ; and shortly afterwards, another 
at the Savoy in the Strand. In these es- 
tablishmentiE^ however, were made little 
else than common window-glass, and coarse 
bottles ; all the finer articles being still im- 
ported from Venica In 167^, the cele- 
brated Duke of Buckingham brought work- 
men from Italy, and established a manu- 
fiictor^ for casting plate-glass for mirrors 
and coach-windows. The art in al) its 
branches is now extensively practised in 
great perfection, not only in Great Britain, 
but m many of the other kingdoms of En- 
rope. 

31. Before the commencement of the 
late war with England, very little, if any, 
glass was manu&ctured in the United 
States, except the most common window- 
glass, and the most oiffinary kinds of hol- 
low-ware. Apothecaries' vials and bottles, 
as well as every other variety of the better 
kinds of glass-wares, had been importisd 
from Europe, and chiefly finom England. 

32. Our necessities, created by the event 
just mentioned, soon produced several man- 
ufactories, which, however, did not soon 
become flourishing; owing, at first, to in- 
experience, and, after the peace, to exces- 
sive importations. But adequate protection 
having been extended to this branch of our 
natiomd industry, by the tariff of 1828, it 
is now in a highly prosperous condition — 
so much so, that importations of glass-ware 
have nearly ceased. 

V2 




THE OPTICIAN. 



1. Thb word (^tieian is applicabia to 
peMooB who *r« panickilEU'lj ekitted in the 
science (rf* viaion ; bat etpeciallf to those 
who devote their atteatioo to the tmnuftc- 
ture of o^eti ioetrameDls ; such aa — the 
apecteclei, the camera obscura, the magic 
Jaotern, the teleecc^, the mifroecope, and 
the quadrant 

3. Light is an emanaticai from the bud 
and other lumimKia bodies; and ia that sub' 
stance which renders opaque bodies Ttsible 
to the eye. It diverges in d direct line, 
unlen interrppted by same obstacle, and 
its motion has been estimated at tioo &tin> 
itrtd tiiautand mile* in a second.. 

a Aroyn/Ii^Af is themotionorasin- 
;le particle ; and a parcel of rays pasMng 
^om a angle point ia called a pencil of 
tyr. J'araUei rayr are eitcfa as always 



move at the same distance from each other. 
Rays which coutinnally approach each 
other are said to converge; and when 
they continualiy recede from each other, 
they are said to diverge. The point at 
which converging rays meet is called the 
Jbcui. 

4. Any pellucid or transparent body, as 
air, water, and glass, which admits the 
free posBage of light, is called a medium. 
When lays, after having poeeed through 
one medium, are bent out (^ their original 
course by entering another of difierent 
density, they are said to be refracted; and 
when they strike against a surface, and 
are sent back fnnn it, they are said to be 
reflected. 

5. A Ien« is glass ground in such a form 
aa to coAecX « Ak^ena "iia ^.-j* i* ^^ 
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which pass throogh it These are of dif- 
ferent shapes; and they have, therefore, 
received difierent^ppellation& A planO' 
convex lens has one nde flat, and the other 
convex : a plaruhconcave lens is flat on one 
side, and concave on the other : a double 
convex lens is convex on both sides : a <2(m- 
ble concave lens is concave on both sides : 
a meniscus is convex on one sideband con- 
cave on the other. By the following cut^ 
the lenses are exhibited in the order in 
which they have been mentioned. 





6. An incident rajf is that which comes 
from any luminous body to a reflecting 
surface ; and that which is sent back from 
a reflecting surface is called a reeled 
ra^ The angle of incidence is the angle 
which is formed by the incident ray with 
a perpendicular to the reflecting surface ; 
and the angle of reflection is the angle 
formed by the same perpendicular and the 
reflected ray. 

7. When the light proceeding from 
every point of an object placed before a 
lens is collected in corresponding points 
bebind^it, a perfect image of the object is 
there produced. The following cut is given 
by way of illostration. 




8. The lens, a, may be supposed to be 
placed- in the hole of a wmdowHshutter of 
a darkened room, and the arrow at the right 



All the light reflected from the latter 
object towards the lens, passes through it, 
and concentrates, within the room, in a 
focal point ; at which, if a sheet of paper, 
or any otiier plane of a similar colour, be 
placed, the image of the object will be 
seen upon it 

9. This phenomenon is called the ccrm^ 
ra obscura, or dark chamber, because it is 
necessary to darken the room to exhibit it 

^he image at the focal point within the 
room is m an inverted position. The rea- 
son why it is thrown in this manner will 
be readily understood by observing the di- 
rection of the reflected rays, as they pass 
from the object through the lens. In the 
camera obscura, it is customary to place 
a small mirror immediately behind the 
lens, so as to throw all the light which 
enters, downwards upon a whitened table, 
where the picture may be conveniently 
contemplated, 

10. From the preceding explanation of 
the camera obscura, the theory of vision 
may be readily comprehended, since the 
eye itself is a perfect instrument of this 
kind. A careful examination of the follow- 
ing representation of the eye will render 
the similarity obviou& The eye is sop- 
posed to be cut through the middle, from 
above downwardsL 
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11. The scUnAica is a membranont 
coat, to which the muscles are attaclM^ 
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ed from them, which causes the rays to 
reach the retina before they have con- 
vetgfid to a focus. This defect is remedied 
by convex lenses, which bring the visual 
point nearer to the eye, and consequently 
cause the rays to concentrate in a large 
focus u[N>n the retina. The most powerful 
microscopic lenses are small globules of 
glass, which permit the ^ye to be brought 
very near to the object 

20. Microscopes are either single or 
douUe, In the former case, but one lens 
is used, and through this the object is 
viewed directly; but, in the latter case, 
two or more glasses are employed, through 
one of which a magnified image is thrown 
upon a reflecting surface, and this is view- 
ed through the other glass, or glasses, as 
the real object is seen through a single 
microscope. 

21. The solar microscope^ on account 
of its great magnifying powers, is the most 
wonderful instrument of this kind. The 
principles of its construction are the same 
with those of the camera obscura. The 
difference consists chiefly in the minor 
circumstance of placing the object very 
near the lens, by which a magnified image 
is thrown at the focal point within the 
room. 

22. In the case of the camera obscura, 
the objects are at a far greater distance 
from the glass on the outside, than the 
images, at the focal point, on the inside. 

^ The comparatively great distance of the 
object, in this case, causes the image to 
be proportionably smaller. In the solar 
microscope, a small miri'or is used to re- 
ceive the rays, and to reflect them directly 
upon the object 

23. The magic lantern is an instrument 
used for magnifying paintings on glass, 
and for tlirowing their images upon a 
white surface in a darkened room. Its 

d2 



general construction is the same with that 
of the solar microscope ; but in the appli- 
cation, the light of a lamp is employed m- 
stead of that from the sun. 

24. Telescopes are employed for view- 
ing objects which from their distances ap- 
pear small, or are invisible to the naked 
eye. They are of two kinds — refracting 
and reflecting. The former kind is a com- 
pound of the camera obscura and the sin- 
gle microscope. It consists of a tube, 
having at the further end a double convex 
lens, which concentrates the rays at a fi^l 
point within, where the image is viewed 
throygh a microscopic lens, placed at the 
other end. 

25. In the construction of reflecting 
telescopes, concave mirrors or specula are 
combined with a double convex lens. A 
large mirror of this kind is so placed in the 
tube that it receives the rays of light {h>m 
objects, and reflects them upon another of 
a smaller size. From this they are thrown 
to a focal point, where the image is viewed 
through a double convex lens. The specula 
are made of speculum metal, which is a 
composition of certam proportions of cop- 
per and tin. 

26. Many optical appearances are of so 
frequent recurrence that they could not 
have escaped the earliest observers; never- 
theless, ages appear to have elapsed before 
any progress was made towards an expla^ 
nation of them. Empedocles, a Greek phi- 
losopher, bom at Agrigentum in Sicily, 
460 years before Christ, is the first person 
on record who attempted to write qrstem- 
atically on light 

27. The subject was successively treat- 
ed by several other philosophers ; but the 
ancients never attained to a high degree 
of information upon it We have reason 
to believe, however, that convex lenses 
were, in bquv^ casi^ "^mrA. "^a \s»s5^&«<^v 
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and as burning-glasses ; although the theo- 
ry of their refractive power was not under- 
stood. 

28. The magnifying power of glasses, 
and some other optical phenomena, were 
largely treated by Alhazen, an Arabian 
philosopher, who flourished about the year 
1100 of our era: and, in 1270, Vitellio, a 
Polander, published a treatise on optics, 
containing all tliat was valuable in Alha- 
zen's work, digested in a better manner, 
and with more lucid explanations of various 
phenomena. 

29. Roger Bacon, an Engli^ monk, who 
was bom in 1214, and who lived to the 
age of seventy-eight, described very accu- 
rately the effects of convex and concave 
lenses, and demonstrated by actual experi- 
ment, that a small segment of a glass 
globe would greatly assist the sight of old 
-persons. Concerning the actual inventor 
of spectacles, however, we have no certain 
information; we only know, that these 
useful instruments were generally known 
in Europe about the beginhing of the four- 
teenth century. 

80. In the year 1575, Maurolicus, a 
teacher of mathematics at Messiiia, pub- 
lished a treatise on optics, in which he de- 
monstrated that the crystalline humour of 
the eye is a lens, which collects the rays 
of light from external objects, and throws 
tliem upon the retina. Having arrived 
at a knowledge of these ^cts, he was 
enabled to assign tXSd reasons why some 
people were short-sighted, and others long- 
sighted. 

31. John Baptista Porta, of Naples, was 
contemporary with Maurolicus. He invent- 
ed the camera obscura, and his experiments 
with this instrument convinced him that 
light was a substance, and that its recep- 
t/on Into the eye produced vision. These 
discoveries corresponded very nearly with 



those by Maurolicus, although neitSier (^ 
these philosophers had any knowledge of 
what the other had done. The importance 
of Portals discoveries will be evident, when 
it is observed, that, before his time, vision 
was supposed to be dependent on what 
were termed visual rays, proceeding from 
the eye. 

32. The telescope was invented towards 
the latter end of the sixteenth century. 
Of this, as of many other valuable inven- 
tions, accident furnished the first hint It 
is said that the children of Zacharias Jan- 
sen, a spectaclcrmaker of Middleburg, in 
Holland, while playing with spectacle- 
glasses in their father's shop, perceived 
that, when tiie glasses were held at a cer- 
tain distance from each other, the dial of 
the clock appeared greatly magnified, but 
in an inverted position. 

33. This incident suggested to their fa- 
ther the idea of adjusting two of these 
glasses on a board, so as to move them at 
pleasure. Two such glasses inclosed in a 
tube completed the invention of the sim- 
plest kind of the refracting telescope. 
Gralileo greatly improved the telescope, 
and constructed one that magnified thirty- 
three times, and with this he made the as- 
tronomical discoveries which have immor- 
talized his name. 

34. John Kepler, a great mathematician 
and ^astronomer, who was born at Weir, 
in Wurtemburg, in the year 1571, paid 
great attention to the phenomena of light 
and vision. He was the first who demon- 
strated that the degree of refraction su& 
fered by light in passing through lenses, 
corresponds with the diameter of the cir- 
cle of which the concavity or convexity is 
the portion of an arch. He very success- 
fully pursued the discoveries of Maurolicus 
and Porta, and asserted, that the images of 
extenial o\»\<^>a ^^x« ^tnvei n^on the 
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optic nerve by the concentration c^ rays 
which proceed firom them. 

35. In 1625, the curious discovery of 
Scheiner was pubHsbed at Rome, which 
placed beyond doubt the iact, that vision 
depends upon the formation of the image 
of objects upon the retina. The &ct was 
demonstrated by cutting away, at the back 
part, the two outside coats of the eye of 
an animal, and by presenting differeat 
objects before it: the images were difih 
tinctly seen painted on the naked retina. 

36. Near the middle of the seventeenth 
century, the velocity at light was disco- 
vered by Roemer; and, in 1663, Jameis 
Gregory, a celebrated Scotch mathemati- 
cian, published the first propoiBal fer a rO" 
fleeting telescopQ. But as he pntffpgfiQd 
no mechanical dexterity himself, and as he 
could find no workman capable of executing 
his designs, he never succeeded in carry- 
ing his conceptions into eflTect This was 
reserved for Sir Isaac Newton ; who, being 
remarkable for manual skill, executed two 
instruments of this kind, in the year 1672, 
on a plan, however, somewhat diflferent 
from that proposed by Gregory. 

37. In the course of the year 1666, the 
attention of Sir Isaac Newton was drawn 



to the phenomena c^ the redaction of light 
through the prism ; and having observed a 
certain surprising fact, he instituted a va- 
riety of experiments, by which he was 
brought to the oonclusion, that light was 
not a homogeneous substance ; but that it 
is composed of particles, which are capa- 
ble of difierent degrees of refrangibility. 

38. By the same experiments, he also 
proved, that the rays or particles of light 
differ &om each other in exhibiting dif- 
ferent colours ; some producing the colour 
red, others that of yellow, blue, &c. lie 
applied bis principles to the explanation of 
most of the phenomena of nature, where 
light and colour are oonoemed ; and almost 
every thing which we Iqiow upon these 
9li|||ectj9 wu laid Qjp9fif by his experi- 
ments. 

39. The splendour of Sir Isaac Newton's 
discoveries obscures, in some measure, the 
merits of earlier and subsequent philoso- 
phers; yet several interesting discoveries 
in regard to light and colour, as well as 
many important improvements of optical 
instruments, have been made since his 
time ; although the light by which these 
have been achieved has been derived prin-. 
cipally from his labours. 
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GOLD. 

1. Tm mottia moBt extennvelj employ- 
id in the *rta are gold, silver, copper, lead, 
tin. wtd iron. Theae are ■oinetiniee found 
uncdnihined wilh any other lubatance, or 
vomblnttl only with each other: in either 
of thoeo CMUO, thoy are nid.to be in a no- 
Mw tintr. But they are more frequently 
hum) unilod with aume aubetances which, 
Ih« yrtwl niraMire.ttiBguise their metallic 
uvtliliM; <>r, in other worda, in a state of 
««v, 1'lie mode oT aeperating the metals 
IKtn tliPir urea, will be noticed in coo- 
Mviiut with iDHno of the tradca in which 
^y arx |irr]Kir«d for, or practically ap- 
tM III, tlin irta. 

' meUl of ■ yellow colour, — 

"which it la diitinguiah' 

(Nflt metallic bodiet. i 



AaareiM-eeentativeof |Hoperty,it haebeen 
deed frtsn time immeEDorial ; and, befbro 
coina^ waa Invented, it paaaed for money 
in ita native atate. In thia form, gtdd ia 
atill current in some parta of Africa; and 
even in the Southern Statea of our own 
country, in the vicinity of the gold miaea^ 
the same practice prevniU in a meaanre. 

3. Gold ia rarely employed tn a state of 
perfect purity, but is generally uMd in 
combination with aome other metal, which 
rendeiE it harder, and conaeguentty more 
capable of enduring the friction to which 
it ia expoaed. The metal used Sat this 
purpose is called an alloy, and generally 
consists of silver or copper. 

4. For convenience in commerce, this 
precious metal ia supposed lo be divided 
into twenty-four equal parts, called etT»l*. 
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If perfectly pure, it is denominated gold 
24 carats fine ; if allojred with one part 
of any other metal or mixture of metals, 
it is said to be 23 carats fine. The stand- 
ard gold coui of the United Stales and 
Great Britain is 22 carats fine ; or, in other 
words, it contains one-twelfth part of alloy. 
Oold, made standard by equal parts of cop> 
per and silver, approaclieB in colour m(H*e 
nearly to pure gold than when alloyed in 
any other manner. 

5. Gold is found in veins in mountains, 
most usually associated with ores of silver, 
sulphurets of iron, copper, lead, and other 
metala It is often so minutely distributed, 
that its presence is detected only by pound- 
ing and washing the ores in which it exists. 
But the greatest part of the gold in the 
possession of mankind, has been fi>und in 
the form of grains and small detached 
masses, amid the sands of rivers and in 
alluvial lands, where it had been deposit- 
ed by means of water, which had detached 
it from its original position in the moun- 
tain& 

6. To separate or extract gold fixxn the 
foreign matters with which it may be oom- 
binedi the whole is first pounded fine, and 
then washed by patting it in a stream of 
water, which carries off the stony parti- 
cles, while the gold, by its specific gravi- 
ty, sinks to the bottom. To render the 
8eparatioa«till more perfect, this sediment 
is mixed with ten times its weight c^ 
quicksilver, and put into a leather bag, in 
which it is submitted to a pressure that 
forces the fluid part tSrough its pores; 
while the more solid part of the amalgam, 
which contains most of the gold, remains. 

7. To separate' the quicksilver fimn the 
gold, the mass is subjected to the process 
of siibltnuOUm in earthen retorts, which, 
as applied to metals, m similar in its efilbcts 
to distillatioii, as api^ied to liquidii When 



gold is contained in the ores of other me- 
tals, they are roasted, in order to drive off 
the voAitile parts, and to oxidize the other 
metals. The gold is then extracted by 
amalgamation, by liquefaction with lead, 
by the aid of nitric acid, or by other me- 
thods adapted to the nature of the ore. 

8. Gold obtained in any of these me- • 
thods 4s always more or less alloyed with 
some other metal, especially with silver or 
copper; but a separation is produced, so 
far as it is required for the purposes of 
commerce, by two processes^one of which 
is called cvpellation, and the other part* 
ing. The former of these operations con- 
sists in melting the gold with a quantity 
of lead, which readily oxidizes and vitri- 
fies, and which causes the same changes 
to take place in the metal to be detached 
from the mass of gold. The operation is 
called cupellation, because it is usually 
performed on a cupels a vessel formed of 
bone-ashes, or sometimes of wood-ashes. 

9. Cupellation is effectual in removing 
copper, but not so with regard to silver: 
the latter is separated by means of a pro- 
cess called farting. The metal is rolled 
out into thin dieets or strips, and cut into 
small pieces. These are put into diluted 
nitric acid, which, by the aid of a moderate 
heat, dissolves the silver, leaving the gold 
in a porous state. 

10. Another process, called cementoltoit} 
is also-eometimes used. It is performed 
by beating the alleged metal into thin 
plates, and arranging them in alternate 
layers with a cement containing nitrate^ 
of potash and sulphate of iron. The whole 
is then exposed to heat, until a great part 
of the baser metals has been removed by 
the action of the nitric acid liberated by 
the nitre. Cementation is often employ- 
ed by goldsmiths to refisaa^^^MSftR-^^ 
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bined, in too small a proportion, with me- 
tals of leas value. 

11. The average amount of gold annu- 
ally obtained in every part of the globe 
cannot &11 far short of twenty-five millions 
of dollan in value : of which South Ame- 
rica supplies about one half, and Europe 
about one twenty-fifth part The amount 
yielded by the Southern States of our Union 
cannot be accurately ascertained, but the 
whole sum coined at the United States* 
Mint in IS^ from gold obtained in this 
quarter, amounted to |i898,00Q, and since 
1S34, to 9^^679,000. In 1S24, the sum 
m*as but #f),(X)0. Our Southern mines will 
probably continue to increase in produc- 
tivenesa 



THB GOLD-BEATER. 

1. Gold, not being subject to intrinsic 
change by atmospheric action, or by that 
of common chemical agents, is extensive- 
ly used in gilding various substances, either 
with the view of preserving them from de- 
cay, or for the purpose of embellishment 
To prepare the gold for application in this 
manner is the business of the gold-beater. 
m ^^ ^ The metal is first melted with some 
I ^borax in a crucible, and formed into an in- 
got by pouring it into an iron mould. The 
yiMt is nex( hammered a little on an an- 
vil, to increase the cohesion of its parts, 
^ afterwards repeatedly passed between 
lliel rollersi until it has become a riband 

;|t Two ounces and a half (^ this riband 

V »t<^ ^^ ^^ pieces of equal dimensions. 

vi^^^mst hammered a little to make them 

^^ then interlaid with pieces of 

. or inches square. The 

»♦» other pieces of vellum 

ikaed in two cases of i 

eket 18 then beaten on 



a marble anvil with a hammer weighing 
sixteen pounds, until the gold has been 
spread to near the size of the vellam 
leaves; it, in the mean time, being often 
turned over. 

4. The gold leaves are next divided into ' 
four equal squares, with a steel knife on a 
leather cushion ; and the 600 leaves thus 
produced are interlaid with a kind of lea- 

i ther or parchment made of the intestines 
I of the ox, and beaten with a hanuner 
I weighing twelve pounds, until the leaves 
have been extended as before. They are 
again quartered and interlaid, and beaten 
with a hammer weighing six or eight 
poonda 

5, The gold having now been sufficient- 
ly extended, the packets are taken apart, 
and the leaves cut to a proper and uniform 
size, by means of a cane frame on a leather 
cushion. The leaves, as fast as they are 
trimmed, are placed in a book, the paper 
of which has been covered with red bole, 
to prevent the gold from sticking. Of the 
two ounces and a half of gold thus treated, 
only about one ounce remains in perfect 
leaves ; which, altogether, amount to 2,000 
three inches and three-eighths square. 
The books contain twenty-five leaves, so 
that one ounce of gold makes eighty books. 

6. Crold extended into leaves is alloy- 
ed, in a greater or less degree, with sil- 
ver or C(9pper, or both ; because, in a pure 
state, it would be too ductile. The'newest 
skins will work the purest gold, and make 
the thinnest leaf, because they are the 
smoothest The alloy varies fi-om three 
to twenty-four grains to the ounce, but in 
general it is six, or one part of alloy to 
eighty of gold. • 

7. A kind of leaf called party gold is 
formed by the union of a thin leaf of gold 
and a thicker one of silver. The two are 
laid together, and afterwards heated and 
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pressed, until they have cohered. They 
are then beaten and otherwise treated, as 
in the process just described. Silver, and 
likewise co{^r, are also beaten into leaves, 
althoog^h they will by no means bear so 
great a reduction af^old. Codslderable 
quantities of copper leaf are brought from 
Holland, which in commerce is known 
by the denomination of ^ Dutch lea^*^ or 
•* Dutch gold." 

8. The ancient Romans were not igno- 
rant of the process of gold-beating, although 
they did not carry it so far as we da Pliny 
informs us that they sometimes made 750 
leaves fobr fingers square, from an ounce 
of gold. At PrsBneste was a statue of For- 
tune, gilt with leaves of a certain thickness; 
hence those beaten to the same degree of 
thickness were called Pr^megtines. Those 
of another and less degree of thickness, 
were called qtuestorialeSf fi)r a similar 
reason. 

9. The Romans began to gild the inte- 
rior of their houses immediately after the 
destruction of Carthage. The wainscots 
of the Capitol were first ornamented in this 
manner ; and afterwards it became fashion- 
able to gild the walls and ceilings of pri- 
vate dwellings, as well as articles of fur- 
niture. 

10. Geld wire. The ductility of gold 
is more conspicuous in wire than in leaves. 
The wire thus denominated is in reality 
silver wire covered with gold. It is fbrmed 
by covering a silver rod with thick leaves 
of gold, and then drawing it snccessively 
through conical holes of diflbrent sizes, 
made in plates of steel. The wire may 
be reduced, in this manner, to a degree 
of extreme fineness, the gold being drawn 
out with the silver, and constituting for it 
a perfect coating. 

11. Wire thus formed is often used in 
the manufacture of gold ihr&id. Before ' 



it is applied in this way, it is flattened 
between rollers of polished steel, and then 
wound on yellow silk by machinery. The 
coating of gold on the silver mre employed 
in this way, does not exceed ti^ millionth 
part c^ an inch in thickness. 



THE JEWELLER. 

1. The jeweller makes rings, lockets^ 
bracelets, brooches, ear-rings, necklaces, 
watch-chains, and trinkets of like nature. 
The materials of the best quality of these 
ornaments are gold, pearls, and precious 
stones, although those of an inferior kind 
are often used. 

2. There are' several stones to which is< 
applied the epithet precious^ of which the 
following are the principal— -the diamond, 
the ruby, the sapphire, the topaz, the chry- 
solyte, the beryl, the emerald, the hyap 
cinth, the amethyst, the garnet, the tour- 
malin, and the opaL To these may be 
added rock crystal, the fine flints of peb- 
bles, the cat's-eye, the oculus mundi or 
hydrophanes, the chalcedony, the moon- 
stone, the onyx, the cornelian, the sar- 
donySt, agates, and the Labrador-stone. 
These stones, together with different kinds 
of pearl, are also called gems or jewels. 

3. The precious stones are valuable, as 
articles of merchandise, in proportion to 
their scarcity, weight, transparency, lus- 
tre, and hardness. In most of these par- 
ticulars, the diamond is superior to any 
other ; but those of the same size are not 
always of equal value, fi>r all are not of 
the same colour or brilliancy. The very 
best are said to be diamdnds of the first 
water. The diamond was called adamant 
by the ancients, although this term was 
not confined exclusively to this stone. 

4. The weight and cowsea^vRK*- ^"^ieciRs. 
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f-tw; a to«ik ••■te, and J65000 were 
Ui»^ • cutting it; bat the cut- 

*«« *^ e worth jeTOOO or 

tinp - the duke of Or- 

i^ Doe, at the enSor- 



TiLiuj prjK CI £136.0CCl Its weight is 
IM: rans; lai. be&:re it wms cut, it was 
la JL."T2 ti 1 C'jDnscn odl-it's ej*g. 

7. A ^reLeSnied c-aim'-otj, in the poBseft- 
fiL'Q :t 'jfi eapenr of Rudsia. is denomi- 
-azed ±e Eiin^haaKor Runimn diamond, 
li TTU brrti^c zo Tjig^stnA hr the earl T^ 
Eicn^nom. while gorerxior-gefienl of In- 
::a. imi sc'id to the empres Catharine for 
j£L't.\0CO. Ik is ic&rior in shape to the last 
•nercuMied. bet superior to it in magnitude, 
\z weighing l!^ carats. The king of Eng- 
jind ans a diamond which coet £^000. 

?. The largest diamond hitherto known 
TTLi S:c3ii in the island of Borneo, and it is 
zc V ic r:« KHsesHOQ of the rajah of Hat- 
=i-.\ Mat J jear! ago. the goremor of Ba- 
:»i a ciiSrntx: ji e^hange tor it ^50,000, 
*:*i two Arp? br:^ of war with their 
^>:."-C2«c:55 and octft; but the rajah re- 
f ;«\; ?.: pi:t with :*se joweL to which the 
Vi's^r* Arf^-feALxi mino ulcus power be- 
Vc^A-:. taj which they believed to be 
ojC2<v:oa with the fiiie of his family. 
The weight of this diamond is 367 carata! 
9. CHher jewels, belonging to di^rent 
sovereign^ as well as to private persons, 
might be mentioned; but a sufficient num- 
ber has been noticed to enable the reader 
to form some idea of the extravagant ex- 
penditures often made for articles of ima- 
ginary value. We will merely add that 
the royal family of Portugal is in posses- 
sion of a stone which was formerly sup- 
posed to be a diamond, but which has 
lately been proved to be some kind of 
crystal of little value. The weight of 
this stone is 1680 carats; and, until its 
real character was discovered, it was va- 
lued at 224 millions sterling. 

10. The value of precious stones was 
much increased in ancient times, by the 
absurd notion commonly enlertamed, that 
they possessed miraculous powers in pre- 
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venting or curing diseases, as well as in 
keeping off witches and evil spirits These 
notions still prevail more or less in hea- 
then nations; and many, even in countries 
called Christian, wear them, or something 
else, as amulets for the same or similar 
purposes. 

H. The Qem-sculptor, Figures and let- 
ters are often cut in precious stones by 
the gem-engraver or gem-sculptor, whose 
art, according to the opinion of some wri- 
ters, originated with the Babylonians ; but, 
according to others, it had its commence- 
ment in India or Egypt In the latter 
country, it was first employed in the pro- 
duction of hieroglyphical figures on basalt 
and granite rocks. This art, which is de- 
nominated lithoglyptics, or the glyptic 
art, was held in great estimation by the 
Greeks in ancient times. It arose to emi- 
nence with the other fine arts; and like 
them it had its zenith of perfection, was 
buried with them in the ruins of the 
Roman empire, and with them revived 
towards the end of the fifteenth century. 

12. The productions of gem-sculpture 
are chiefly of two kinds. The first of 
these are cameos^ which are little bas- 
reliefs or figures raised above the surface. 
They are commonly made of stones, the 
strata of which are of difilerent colours, so 
that the figure is different in colour from 
the ground on Which it has been raised. 
The other productions of this art are de- 
nominated intaglios. The work of these 
is the reverse of that first mentioned, since 
the figure is cut below the surface of the 
stone, so that they serve as seals to pro- 
duce impressions in relief upon soft sub- 
stances. 

13. This artist performs his work by 
means of a lathe, with the aid of diamond 
dust The instruments are made of soft | 



can be readily fastened to one end of the 
mandrel, 'f he diamond dust is made into 
thin paste witii olive oil, and is applied to 
the point of the instrument The small 
invisible particles insinuate themselves into 
the iron, where they remain permanently 
fixed. In producing figures and letters 
with a tool thus charged with the hardest 
substance in nature, the precious stone is 
brought in contact with it while in rapid 
motion. 

14. The engraved gems of antiquity 
have been greatly esteemed, as works of 
art, by the curious, and various methods 
have, therefore, bcfen devised to imitate 
them. This has been done in glass in such 
perfection, both as to form and colour, that 
good judges can scarcely distinguish the 
imitations from the originals. The im- 
pression of the gem is first taken in some 
kind of fine earth'; and, upon the mould 
thus formed, the proposed material is 
pressed, while in a plastic state. 

15. The precious stones generally have 
likewise been imitated with great success. 
The basis of the difierent compositions is 
a paste made of the finest flint glass, the 
materials of which have been selected and 
combined with great care. The desired 
colour is produced with metallic oxyde& 
A great number of complex receipts are 
in use among manufacturers of these arti- 
cles. 

16. The Lapidary, The precious stones 
and imitations of them in glass are brought 
to the desired form by, the lapidary. The 
instrument with which thisi artist cniefly 
operates is a wheel which is made to re- 
volve horizontally before him. It is put 
in mt)tion by means of an endless rope 
extending from another wheel, which is 
moved with the left hand of the operator, 
while, with his ri^ht-^Vv^VLOAsiSssL'^.'sp^s^^psi 



iron, and are fixed in leaden chocks, wluch A ^^Xkni \Saft w^sidJWiRfe xj^Xs^^^^'y^ 
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17. The precious stones, being of small 
size, cannot be held with steadiness on the 
wheel with the hand, nor with any holding 
iostrament: they are, therefore, first &s- 
tened, by means of sealing- wax, to the end 
of small sticks. By this simple means, and 
a small upright post, against which the 
hand or the other end of the stick is rest^ 
ed, the workman can bold a stone in any 
position he may desire. 

18. The lapidary^s wheel is made of 
different kinds of metals. The diamond is 
cot on a wheel of soft steel, by the aid of 
its own dust mixed with olive-oiL The 
oriental ruby, sapphire^ and topaz, are cut 
on a copper wheel in the same manner, 
and polished with tripoli and water. Stones 
of a less degree of hardness are cut and 
polished on a leaden or tin wheel with 
cmoiy and rotten stone. 

19l The ancients were not acquainted 
with any method of cutting the diamond, 
although they applied its powder to polish- 
ing, cutting, and engraving other stones. 
Gems of this kind, either rough, or polished 
by nature, were set as ornaments, and 
were valued according to the beauty and 
perfecUoQ of their crystallization and trans- 
parency. The value of any precious stone 
or jewel depends much upon the skill of 
tbehpidary. 

90l The PearUJUherman. — Pearls are 
ijHiinnd ftom a testaceous fish of the oys- 
IV kiodt found in the waters of the flast 
^ Weet Indies, as well as in other seas 
^4iflbrent latitudes. These oysters grow 
ii eooo parts of the globe, in clusters, on 
Hj^ in the depths of the sea. Such 
ilpeeB ftre called pearl-banks^ of which 
^■loBt celebrated are near the islands of 
jteloD and Japan, and in the Persian Giflf. 
^ id most costly pearls are the 

% oonBidered by some to be 



morbid concretions or calculi, pradnced 
by the endeavour of the animal to fill op 
the holes which may have been made fian 
without by small wotuis. Others aoppose 
them to be mere concretions of the ■winml 
juice about some extraneous matter which 
may have been intruded by some means 
into the shell. 

22. To collect the shells containing these 
singular productions, is the business of 
divers, who have been brought up to this 
dangerous occupation. They must gene- 
rally descend firom eight to twelve ftthoms, 
and must remain beneath the sur&ce of the 
water for several minutes, during which 
time they are exposed to the attacks of 
the voracious shark. In addition to the 
danger from this cause, the employment 
is very destructive of health. 

23. In preparing a diver for his descent, 
a rope is tied round the body, and a stoae 
weighing twenty or thirty pounds is fiust- 
ened to the foot to sink him. His ears and 
nostrils are filled with cotton, and a sponge 
dipped in oil is fastened to his arm, to 
which he may now and then apply his 
mouth, in order to breathe without inhalingr 
water. In addition to these equipments, 
he is furnished with a knil[\ with which 
the shells may be detached from the rocks, 
and with a net or basket, in which they 
may be deposited. 

24. Thus equipped, he descends to the 
bottom, and having filled his depository, or 
having stayed below as long as he may be 
able, he unlooses the stone, gives the sig- 
nal to his companions above, who quickly 
draw him into the boat. At some pearU 
fisheries, the diving-bell is employed, which 
in some degree obviates some of the dan 
gers before stated. 

25. -The shells thus obtained are laid by, 
until Ihe body of the animal has putrified, 
when they commonly open of themselves. 
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Those which contain any pearls generally 
have from eight to twelve. The pearls 
having been dried, are assorted according 
to their various magnitudes; and, to effect 
this separation, they are passed through 
nine sieves of different degrees of fine^ 
ness. The largest pearls are about the 
size of a small walnut ; but such are very 
rare. The smallest are called seed pearls, 

26. Pearls are of various colours, such 
as white, yellow, lead-colour, blackish, and 
totally bldck. The ** white water" is pre- 
ferred in Europe, and the " yellow water," 
in Arabia and India. In regard to their 
form, they vary considerably; being round, 
pear-formed, onion-formed, and irregular. 
The inner part of the pearl muscle is called 
nacre or mother qf pearl, and this is man- 
ufactured into b^ds, snuffboxes, spoons, 
and a variety of other articles. 

27. Pearls were objects of luxury anKUig 
the ancients. A pearl valued by Pliny at 
a certain sum, which, reduced to our cur- 
rency, amounts to ^^5,000, was dissolved 
by Cleopatra, and drunk to the health of 
Antony, at a banquet These beautiful 
productions are not estimated so highly 
at present The largest will sometimes 
command four or five hundred dollars, 
although very few,, which are worth over 
forty or fifly dollars, are ever brought to 
this country. 

28. The gem-engraver and the jeweller 
were both employed by Moses, ii> preparing 
the ornaments in the ephod and breast- 
plate of the high-priest In the former 
were set onyx stones, and in the latter, 
twelve different stones. On the gems of 
both ornaments, were engraved the names 
of the twelve tribes of Israel. 

29. We, however,, have evidence of the 



practice of the arts, connected with the 
production of jewelry, long before the days 
of the Jewish lawgiver. We learn from 
the twenty-fourth chapter of Genesis, that 
the servant of Abraham presented a golden 
ear-ring and bracelets for the hands, to 
Rebekah, who afterwards became the wife 
of Isaac Perhaps these were brought 
from Egypt by the patriarch about seventy 
years before. 

30. Men have ever been fond of per- 
sonal ornaments, and there have been but 
few nations since the flood, which have' not 
encouraged the jeweller in some way or 
other. In modern times, the art has been 
greatly improved. The French, for light- 
ness and elegance of design, have sur- 
passed other nations ; but the English, for 
excellence d workmanship, have been 
considered, for ages, unrivalled. 

31. In the United States, the manu&c- 
ture of jewelry is very extensive, there 
being large establishments for this purpose 
in Philadelphia, and in Newark, N. J., as 
well as in several other places. So exten- 
sive have been the operations in this branch 
of business, and to such advantage have 
they been carried on, that importations 
from other countries have ceased, and this 
too, without the influence of custom-house 
duties. 

82. The capital necessary in carrying 
on the business of the jeweller is con- 
siderable, inasmuch as the materials are 
very expensive. The operations likewise 
require the exercise of much ingenuity. 
These, however, we shall not attempt to 
describe, since our article on this subject 
has already been extended beyond its pro- 
per limits, and Isince, also, they could be 
hardly understood withoutactoal inspection. 
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I. fflilvw it « DMlat of a fioe iriiite n^ 
««h wnL itt britliiQCf , inferm to nwe of 
^MlUJi*S**Pt (tcri. In todkabtlitj, 
H ll fitgi to foU. it being capable o{ i«- 
^pl^ bito )t*vn not mora than tbe 
-^if. «f Ui uch in thickiieas; and of 
fjr!]Hi,WK lito win niDcfa finer tlitii • 



tt flM uhlilii Tiloe ofBlTeT and gold 
^ Wdl' conndenUy in diKrent ag«& 
^^ imyiiimw period of ancient civQi- 

J j,^ fa Gteat Brilaiii, tbe relative 
^_igf the two metals is one to fifteen 
L ^ '~), on tbe continent of 

^_ ie to fifteen. In the 

^ ^tive Talne of tbese 

iCBOtlr eMabliriied 



hj Congress at one to nxte^ In ' 
•ltd Japan, it ia said to be one to n 

a There ai 
ailrer fhm its n 
called «mrltni^ and a 
fenner method, the o( 
tioa of lead are heated together; aod tbe 
latter, fhwi its great affini^ fer aQrer, 
□nites with it, and separates it from other 
sabstancea. Tbe two metals ara after- 
wards aepaiated from each other, by melt- 
ing them on a cupel, and then exposing 
tfaom to a curreot of atmospheric sir, by 
which the lead is cooTerted into an oxjde, 
wbile tbe silver remains untouched. This 
process is called cttpeUatum. 

1. In tbe other method, tbe first thing 
done is to roast the ore, to «:qiel the nl- 
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phtir and other volatile parts. It is then 
reduced to an impalpable powder, by ma- 
chinery; and having been sifted, it is agi- 
tated sixteen or eighteen hours in 1)arrels» 
with a quantity of quicksilver, water, and 
iron, combined in certain proportions. This 
agitation causes the several substances 
composing the charge, to unite according 
to their respective affinities. 

5. The silver and mercury combine, 
forming an amalgam, which, having been 
put into a leather sack, a part of the latter 
is separated from the rest by filtration, 
still leaving six parts of this metal to one 
of the silver. The amalgam is next sub- 
mitted to the action of heat in a distilling 
furnace, by which the mercury is suUi- 
mated. 

6. The value of the silver annually 
taken from the mines in all parts of the 
world, is supposed to be about 920,000,000, 
of which Mexico and Soutii America yield 
the greater part The several silver mines 
of Europe and Asia produce about two 
millions and a half. 
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1. The artisan who forma certain arti- 
cles of gold and silver is called indiffer- 
ently a goldsmith or a silversmith. The 
former deiiomination is most commonly 
employed in England, and the latter in the 
United Statea 

2. The most common subjects of manu- 
facture by the silversmith are, cups, gob- 
lets, chalices, tankards, spoons, knives, 
forks, waiters, bread-trays, tea-pots, cofiee- 
pots, cream-pots, sugar-bowls, sugar-tongs, 
and pencil-cases. Many of these articles 
he sometimes makes of gold : this is espe- 
cially the case in Europe, and some parts 
of Asia. In the United States, the people 



are commonly satisfied with the less ex- 
pensive metaL 

3. A great proportion of the silver used 
by this mechanic has been previously 
coined into dollara In working these into 
different utensils or vessels, he first melts 
them in a crucible, and casts the silver 
into solid masses l^ pouring it into iron 
moulds ; and having forged it on an anvil, 
he reduces it still fiirther, and to a unifi>rm 
thickness, by passing it several times be- 
tween steel rollers. In giving additional 
explanations of the operations of the sil- - 
versmith, we will describe the manner in 
which a plain tea-pot is manufiictured. 

4 In forming the body, or ccmtaining 
part, the platfi, forged and rolled as just 
described, is cut into a circular form, and 
placed on a block of soft wood with a 
concave face, where it is beaten with a 
convex hammer until it has been brought 
to a form much like that of a saucer. It 
is then placed upon an anvil, and beaten 
a while with a long-necked hammer with a 
round flattish face. 

5. It is next raised to the proposed form 
by forging it on a long slender anvil, called 
a stake, with a narrow^iced hammer, 
which spreads the metal perpendicularly 
from the bottom, or laterally, according to 
the position in which it may be held when 
broug^ht in contact with the metaL 

6. After the piece has been thus brought 
to the proposed form, it is planished all 
over by beating it with a smidl hammer on 
the outside, while it rests on a small steel 
head on the inside. During the perform* 
ance of these operations, the silver is occa- 
sionally annetded by heating it in the fire ; 
but it is worked while in a cold state, ex- 
cept in the first forging, when it is wrought 
while a little below red heat 

7. The several pieces which comi^ose a. 
tea-^t of Qt^Ycwr) iEVOT!a^xv«>cissBk%sa6s«^^^ 
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about fifteen; the greater part of wfakh 
are roiled and fiirged in the manner just 
deKribed. The knob on the lid, the han- 
dle, and the tpont, are sometimes cast, and 
at other times, the two pieces of which 
they are ibrmed are cut from a plate, and 
brought to the proper figure by impreflsing 
them with steel dies. 

6. The figures seen on the cheaper kinds 
of silTer tea-poCs, as well as on <^er ves- 
aeli and utensils, are commonly made by 
pasnng the plates or strips between en- 
gniTed steel rollers, or by stamping them 
with steel diesi The dies are commonly 
brought in sudden and violent contact with 
the metal by means of an iron drop, which 
is let fidl from a height upon it 

0. After the several parts have been 
brooght to the proper shape, and to the 
requisite finish, they are firmly united to- 
gether by means of a solder composed of 
abont three parts of silver and one of brass 
and copper. Before the epout and handle 
are soldered on, the other parts, which 
have been thus united into one piece, are 
brooght to a certain degree of polish. 

10. This is effected chiefly in a lathe, 
bj holding against the piece, while in 
npid motion, first a file, then a scraper, 
and afterwards pumice stone and Scotch 
iloiie. It 18 then held against ^a rapidly 
lendving brush, charged with fine brick- 
^ ftft and sweet oil The handle and spout 
■ft next soldered on. After this, the vessel 
to annealed, and put in pickle^ or, in other 
^fordi^ into a weak solution of oil of vit- 
rioL It is then scoured with sand and 
^fiter, and the whole operation is com- 
l^eted by burnishing the smooth parts with 
r <ment 

«r6 expenidye kind of wares, 
t and the froAy appear- 
by a process called 
iiy this kind of work. 



a drawing is first made oo the sQver witli 
a lead pencil. Theseveral parts aie then 
raised from the other aide, oorrespoodinfr 
as nearly as posraUe to it The veasel or 
- piece is then filled with, or placed open 
I melted cement, composed of pitch and 
; brick-dost, and after the cement has be- 
i come hard by cooling, the chaser redoceo 
I the raised parts to the form indicated by 
the drawing, by means of small steel 
punches. The rooghness of snrfiwe, and 
frosty appearance are produced by puoehea 
indented on the end. 

12. The opierations of the alversmith 
are exceedingly various, many of which 

f could be hardly understood from mere de- 
scription. We would therefore recom- 
mend to the curious^ actual incpectitita, 
assuring them that the ingenuity displayed 
in executing the work in the difierent 
branches of the business, is well worthy 
of their attention. We will merely add, 
that spoons, knives, and forks, are not cast, 
as is frequently supposed, but forged from 
strips of silver cut from rolled sheets. 

13. The earliest historical notice of gold 
and silver is found in the thirteenth chap- 
ter of Genesis, where it is stated that 
Abraham returned to Canaan from Egypt, 

I ** rich in cattle, in silver, and in gold." 
This event took place about 1020 years 
before Christ; but little more than 400 
years after the deluge. From the author- 
ity of the same book, we also learn, that 
during the life €i this patriarch, those 
metals were employed as a medium of 
commercial intercourse, and as the mate- 
rials for personal ornaments, vessels, and 
utensils. 

14L From the preceding ikcts, we have 
reason to believe that gold and silver were ^ 
known to the antediluvians ; for, had not 
this been the case, they could hardly have 
been held in such estimation so early as 
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the time of Abmham. In short, they 
were probably wrought even in the days 
of the original progenitor of the human 
race, as Mras evidently the case with iron 
and copper. 



TU¥: CLOCK AND WATCH MAKER. 

t, Thb great divisions of-time, noted by 
uncivilized men, are those which are indi- 
cated by the changes of the moon, and the 
lumual and diurnal revolutions of the earth : 
but the ingenuity of man was very early 
exercised in devising methods of measur- 
ing more minute periods of duration. 

2. The earliest contrivance for effecting 
this object was the sun-diaL This inslni- 
ment was known to the ancient Egyptians, 
Chaldeans, Chinese, and Bramifts. It was 
likewise known to the Hebrews, at least 
as early as 740 years before Christ, in the 
days of Ahaz the king. The Greeks and 
the Romans borrowed it from their east- 
ern neighboura The first sun-dial at Rome 
was set up by Papirius Cursor, about 300 
years before Christ Before this period, 
the Romans detemuned the time of day by 
the rude method of observing the length 
of shadowa 

3^ The sun-dial, as it is now construct- 
ed, condsts of a {date, divided into twelve 
equal parts, like the fiice of a clock, on 
which the falling of a shadow indicates 
the time of day. The shadow is projected 
by the sun, through' the intervention of a 
rod or the edge of a plate stile erected on 
the plane of a diaL But since the dial was 
uaefid only in the clear day, another in^ 
strument was invented, which could be 
used at all times, in every variety of situ- 
f ation ; and to this was given the name of 
clepsydra, 

4. This instrument is supposed to have 
been Uivented in Egypt; but at what pe- 



riod, or by wliom, is not stated. Its con-* 
struction was varied, in different ages and 
countries, according with the particular 
modes of reckoning time ; but the constant 
dn^ing or running of water from one 
vessel into another, through a small aper- 
ture, is the basis in all the forms which it 
has assumed. The time wa indicated by 
the regularly increasing height of the wa- 
ter in the receiving vesseL 

5. The clepsydra was introduced, into 
Greece by Pkbo, near 400 years before 
Christ; and, about 200 years after this, 
into Rome, by Scipio Africanus. It is said 
that Pompey brought a valuable one from 
th^East, and that Julius Ceesar met with 
one in England, by which he discovered 
that the summer nights were shorter there 
than in Italy. 

6. The use which Pompey made of his 
instrument was to limit the length of 
speeches in the senate. Hence he is said, 
by a historian of those times, to have 
been the first Roman who put bridles upon 
eloquence. A similar use was made of 
the clepsydra in the courts (^justice, first 
in Greece, and afterwards in Rome. 

7. A kind of water^loek, or clepsjrdni, 
adapted to the modem divisions of time, 
was invented near the middle of the seven- 
teenth century; and these were exten- 
sively used, in various parts of £arq>e, for 
a considerable time: but they are now en- 
tirely superseded by our commcm clocks 
and watches, which are for more peri^t 
in their operation, and, in all reepects^ 
better adapted to the purposes to whidi 
they are ap^died. 

6. The invention of tiie- clock is con- 
cealed in the greatest^obseurity. Some 
writers attribute it to the monks, as this 
instrument was used in the tweHlh cen- 
tury, in the monasteries, to regulate the 
inmates in theic a.t^tfi9Qid»s&R^ ^ae^ t^scv^c^ 
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both by night and by day. Others 8U|>- 
po0e that a knowledge of this valuable 
instrament was derived from the Sara- 
ceoa^ through the intercourse arising from 
the cruflades. Be this as it may, clocks 
were bat little known in Europe, until the 
beginning of the fourteenth century. 

9. Ricbai^, abbot of St Alban's, Eng- 
land, made a clock in 1320, such as had 
never been heard of until then. It not 
only indicated the course of the sun and 
moon, bat also the ebbing and flowing of 
the tide. Large clocks on steeples began |' 
to be nsed in this century. The first of 
this kind is supposed to have been made 
and pat up in Padua by Jacobus Doodi. 

10. A steeple clock was set up in Buo- 
logne, in 1356; and, m 1364, Henry de 
Wyck, a German artist, placed one in the 
palace cf Charles V., king of France. In 
1368^ three Dutchmen introduced clock- 
work into England, under the patronage 
of Edward HI. Clocks began to be com- 
mon both in England and on the continent, 
aboat the end of the fifteenth century. 

11. The clock of Henry de Wyck is 
the most ancient instrument of this kind 
c^ which we have a description. The 
wheels were made of wrought iron, and 
the teeth were cut by hand. In other 
respects, also, it was a rude piece of me- 
chanism, and not at all capable of keeping 
time with accuracy. But, rude as it was, 
it is not likely that it was the invention 
<^ a single individual : but that, after the 
first m^ machine was put in motion, it 
received several improvements from va- 
rious persons. This has, at least, been the 
case with all the improvements made on 
the ofeck of Heniyr de Wyck, to the pre- 
sent day. 

12. The application of the pendulum 
to ckwk-work appears to have been first 

40 bjr Viacenzo GaUleo, in 1649; but 



the improvement was rendered completely 
succe^ul, in 1656, by Christian Huygens» 
a Dutch philosopher. The laws of the o»- 
cillation of the pendulum were first inves- 
tigated by Galileo, the great Italian phi- 
losopher, and father of the Galileo just 
mentioned. His attention was attracted 
to this subject by the swinging of a lamp, 
suspended firom the ceiling of the cathe- 
dral, at Pisa, his native city. 

la The ckxjks first made were of a 
large size, and were placed only in public 
edifices. The works were, at length, re- 
duced in their dimensions, and these use- 
ful machines were gradually introduced 
into private dwellings. They were finally 
made of a portable size, and were carried 
about the person. These portable clocks 
had, for their maintaining power, a main- 
spring of steel, instead of a weight, as in 
the case of the larger time-keepers. 

14 The original pocket- watches differed 
but little, if at aU, in the general plan of 
their ccmstruction, from the portable clocks 
just mentioned. The transition from one 
kind of instrument to the other was, there- 
fore, obvious and easfy; but the time of 
the change cannot be certainly deter- 
mined. It is commonly admitted, how- 
ever, that Peter Hele constructed the first 
watch in 1510. 

15. Watches appear to have been ex- 
tensively manufiictured at Nuremburg, in 
Germany, soon after their inventHxi, as 
one of the names by which they were de> 
signated, was Nuremburg eggs. These 
instruments, as well as clocks, were in 
common use in France in 1544, when the 
company of clock and watch makers of 
Paris was first incorporated. 

16. In 1658, the spring balance was 
invented by Doctor Nathaniel Hooke, an 
Englifili philosopher. At least, the inven- 
tion unUTibaled to him by his countrymen. 
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On the continent, it is claimed for Christian 
Huygens. Before this improvement was 
made, the performance of watches was so 
defective, that the best of them could not 
be relied upon fi>r accurate time an hour 
together. They were accordingly con- 
structed so as to be wound up twice a day, 
and to be set occasionally. 

17. After the great improvements had 
been effected in the clock and watch bjr 
Huygens and Hooke, several others of 
minor importance were successively made 
by different persons; but our limits do not 
allow us to give them a particular notice ; 
we will only state that the repeating ap- 
paratus of bofth clocks and watches was 
invented, about the year 1676, by one Bar- 
low, an Englishman ; — that the compensa- 
tion or gridiron pendulum was invented 
by George Graham, of London, in 1715, — 
and that jewels were applied to watches, 
to prevent friction, by one Facio, a German. 

18. Clocks and watches are constructed 
on the same general principles. The me- 
chanism of both is composed of wheel- 
work, with contrivances to put it in mo- 
tion, and to regulate its movements. The 
moving or maintaining power in large 
clocks is a weight suspended by a cord to 
a cylinder. In watches, and sometimes in 
small clocks, this office is performed by a 
steel spring. In the clock, the-regulation 
of the machmery is effected by the pendu- 
lum, and in the watch by the balance* 
wheel or spring balance. In either case, the 
maintaining power is prevented from ex- 
pending itself except in measured portions. 

19. The time is indicated by hands or 
pointers, which move on the dial plate. 
The minute hand is attached to the axle 
oi the wheel which' makes its revolution 

34 



m sixty mhiutes, and the hour hand to the 
one which makes the same revolution in 
twelve hours. Greater and smaller divi- 
sions of time are kept and indicated on the 
same principle. The part of a ylock whk^h 
keeps the time is called the going part ; 
and that which strikes the hour, the strik- 
ing part 

20. The division of labour is particu- 
larly conspicuous in the manu&cture of 
watches, as the production of almosjt every 
part is the labour of a distinct artisan. 
The workman who polishes the several 
parts, and puts them together, is called 
among this class of tradesmen thejinisher 
or watchmaker. Those, therefore, who 
deal largely in watches in England, pur- 
chase the different parts firom the several 
manufacturers, and cause them to be put 
together by the finisher. 

21. Watches are extensively manufac- 
tured in various parts of Europe, but par- 
ticularly in French Switzerland, France, 
and England. The London watchmakers 
have been celebrated for good workman- 
ship, for m(»*e than a century and a half; 
This manufacture has not yet been ccnn- 
menced in the United States, although the 
Hiachinery, or tTiside work, is very com- 
monly imported in tin boxes, and after- 
wards supplied with dial plates and casesi. 
This is especially the case with the more 
valuable kind of watches. 

22. Brass clocks are manufactured in 
most of our cities, and in many of our vil- 
lages; and wooden clocks, in great num- 
bers, in the state of Connecticut These 
last are carried by pedlars into the remot* 
est parts of the country, so that almoit 
every fermer in our land can divide tiie 
day by theoBcillati(»)8of the pendulum. 

X 




THE COPPERSMITH, THE BUTTON MAKER, &c 



COPPEE. 

1. Copper is ft ductile tmd malleable 
metali of ■ P*le yellowish red colour. It 
ii gometiinea fouod in a native state, but 
not in greBt quantities The copper of 
^ggjgiefce i« principal 1 J extracted from the 
OM wUotl nilphurets. Copper mines are 
_-]ii«{it in many countries ; but those of 
a,,eJen ira nid b> fiirnish the purest cop- 
^ </ cODUnerce, although those of the 
S--J of Aogtesea ars said to be the 

4 In working aulphiiretted ore, it is first 
, b(o V» piecaf, and roasted with a 
^l^r^Ht in • k'ln to ff^B it from aul- 
^^ «ton the «« is also^lorgely com- 
■^ 'nic, ». greater degree of 



tory fiimace, and exposed to a greater fae>t. 
By tliis treatm^it the eulphur and arsenic 
are soon driven off. 

3. The ore is then transferred to the fus- 
ing furnace, and stneltet' in contact with 
fuel. The specific gravity of the copper 
canses it to sink beneath the icona into a 
teceptacle at the bottom of the fiimace. 
To render the metal Bofficiently pare, it 
requires repeated fusions, and even after 
these, it usually contains a little lead, and 
a small portion of antimony. 

4. Allot/1 of copper. Copper is com- 
bined by fusion with a great number ot 
metals, sad in such combinations, it is of 
great importance in the arts. WheH 
added in email quantities to gold and sil- 
ver, it increases their hardnem without 
materially injuring their colour; or dimin- 
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ishing their malleability. An alloy, called 
white copper, imported from China, and 
denominated in that country pal^ong^ is 
composed of copper, zinc, nickel, and iron. 
It is very tough and malleable, and is easily 
cast, hammered, and polished. When well 
manufactured, it is very white, and as lit- 
tle liable to oxidation as silver. 

5. Copper, with about one-fourth of its 
weight of lead, forms pot'tnetal. Brass 
is an alloy of copper and zinc. The pro- 
portion of the latter metal varies from one- 
eighth to one-fourth. Mixtures, chiefly of 
these two metals, are also employed to 
form a variety of gold-coloured alloys, 
among which are prince's metal, pinck- 
heck, tombac, and hath metal, 

6. A series of alloys is formed by a 
combination of tin and copper. They arc 
all more or less brittle, rigid, and sonorous, 
according to the relative proportions of the 
two metals; these qualities increasing with 
the amount of tin. The principal of these 
alloys are, hronze, employed in the casting 
of statues; gun^metal, of which pieces of 
artillery are made; hell-metal, of which 
bells are made ; and specudum-metal, which 
b used for the mirrors of reflecting tele- 
scopes. 

7. The alloys of copper were very pFe- 
valent among the nations of antiquity, and 
were used in many cases where iron would 
have answered a much better purpose. 
The instruments of husbandry and of war, 
as well as those for domestic uses gene- 
rally, were usually made ot bronze; a 
composition which furnishes the best sub- 
stitute for iron and steeL The Corinthian 
brass, so celebrated in antiquity, was a 
mixture of copper, gold, and silver. 

8. The earliest information of the use 
of this metal by mankind, i^.fimnd in the 
fourth chapter of Genesis, in which it is 
stated^ that^ "Tubal-Cain was the i]> 



structor of every artificer in brass and 
iron.^' This individual was the seventh 
generation from Adam, and was born about 
the year of the world 500. 



THE COPPERSMITH. 



1. Copper, being easily wrought, is ap^ 
plied tb many useful purposes. It is formed 
into sheets by heating it in a furnace, and 
compressing it between steel rollers. The 
operation of rolling constitutes a distinct^ 
business, and is performed in mills erected 
for the express purpose. 

2. The rolled i^eets are purchased ac- 
cording to weight by the coppersmith, who 
employ^ th^ in shpathing the bottoms of 
ships, in covering the roo& of houses, and 
in constructing steam-boilers and stills. He 
also fabricates them into a variety of 
household utensils, although the use of this 
metal in preparing and preserving food, is 
attended with some danger, on account of 
tlie poisonous quality of the verdigris 
which is produced on the surface. 

3. An attempt has been made to obviate 
this difliculty, by lining the vessels with a 
thin coating of tin. This answers the 
purpose fully, so long as the covering of 
tin remains entire. But in cases of ex* 
posure to heat, it is liable to be melted oS^ 
unless it be kept covered with water. 

4. This metal can be reduced, by forg* 
ing, to any shape ; but during the process, 
it will b^ no heat greater than a red 
heat; and^as it does not admit (^welding, 
like iron, different pieces are united with 
bolts or rivets of the same metal, as in 
the case of the larger kinds of vessels ; or 
by means of solder made of brass and zinc, 
or zinc and lead, as in the ease of those of 
smaller dimensbna. 

5. Brass is applied to a greater vnrhty 
of purposes ia the a-rta ^i»20k ^sx^g^fst. ^^Sssk 
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preforenoe has arisen from its superior 
beauty, from the greater &cility with 
which it can be formed into any required 
•hape^ and^from its being less influenced 
by ezpOBoie to the cnrdinary chemical 
agentL 

6. Some of the articles manu&ctnred 
of bnas, are forged to the required form, 
and others are made of rolled sheets; 
bat, in most cases, they pass through the 
hands <^ the brassfoaqder, who liquifies 
the metal and poors it into moulds of sand. 
Tor the sake of lightness, and economy of 
material, many articles are made hollow ; 
in SQch cases, they are cast in halves or 
pieces^ and these are afterwards soldered 
together. <# 

7. Pieces which have been cast are 
generally reduced in size, and brought 
more exactly to the proposed form either 
in a lathe, with tools adapted to turning, 
or in the vice, with files, and other suit- 
able instrament& The operators in brass 
form a class of mechanics distinct from 
those who work in copper. 



THE BUTTON MAKER. 

1. Trifling as the mano&cture of but- 
tons may appear, there are few which 
include a greater variety of operations. 
The number of substances of which they 
are made is very groat ; among which arc 
gold, silver, various alloys of copper, steel, 
tin, glass, mother-of-pearl, bone, horn, and 
tortoi8&<6hell, besides those which consist 
of moulds of wood or bone, covered with 
nlk, mohair, or with similar materials. 

2. In making gilt buttons, the blanks or 
bodies are cut from rolled plates of brass, 
with a circular punch driven by means of 
a fly wheel The blanks thus produced, 
•re .j^ished with a plain die, if they are 

iateaded ibr plaia batUma; or with one 



having on it, an engraved figure, if they 
are to be of the ornamental kind. In either 
case, the die is usually driven with a fly 
press. 

3. The shanks are next placed on one 
side of the proposed button, and held there 
temporarily with a wire clasp. A small 
quantity of solder and rosin having been 
applied to each shank, the buttons are 
exposed to heat on an iron plate, until the 
solder shall have melted. The shanks 
having been thus firmly soldered on, the 
buttons are turned off smoothly on their 
edges in a lathe. 

4. The buttons are next freed from 
oxide, by immersing them in diluted nitric 
acid, and by firiction in a lathe. They are 
then put into a vessel containing a quantity 
of nitric acid supersaturated with mercury. 
The superbr attraction of the copper for 
the acid, causes a portion of it to be ab- 
sorbed ; and the mercury held in solution 
by it is deposited on the buttons, which 
are next put into a vessel containing an 
amalgam of mercury and gold. 

5. The amalgam is formed by melting 
the two metals together, and adderwards 
pouring them into cold water. The com- 
position having been put into a bag of 
chamois leather, and a part of the mercury 
pressed through the pores, the remaining 
portion is left in a condition approaching 
the consistency of butter, and in a fit state 
for use. Before the buttons are put into 
the amalgam, a small quantity of nitric 
acid is added. 

6. The buttons having been covered 
with the amalgam, as before stated, the 
mercury is discharged, that the gold may 
adhere directly to the brass. This object 
is effected by heating the buttons in an 
iron pan, until the amalgam begins to melt, 
when they are thrown into a large felt cap, 
and stirred with a brush. This operatkm 
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is repeated several timefi, until all the mer- 
cury has been vdatiliated. The whcie pro- 
cess is finished by again burnishing them, 
and putting them on cards for sale. 

7. White metal buttons are made of 
brass alloyecf with different proportions of 
tin. They are cast, ten or twelve dozens 
at a time^ in moulds formed in sand, by 
means of a pattern. The shanks are 
placed in the centre of the moulds, so 
that, when the metal is poured in, they 
become a part of the buttons. The but- 
tons are next polished in a lathe, with 
grindstone dust and oil, rotten stone and 
crocus martis. They are then boiled with 
a quantity of grained tin, in a solution of 
crude red tartar or argol, and lastly, finished 
with finely pulverized crocus, applied with 
bufiT leather. 

8. Glass buttons are made oi various 
colours, in imitation of the opal and other 
precious stonea While manufiicturing 
them, the glass is kept in a state of fusion, 
and a portion of it fi>r each button is 
nipped ofi" out of the crucible with a me- 
tallic mould, somewhat similar to that 
used for running bullets, the workman 
having previously inserted into it the 
shank. 



THE PIN-MAKER. 

1. There is scarcely any commodity 
cheaper than pins, and none which passes 
through the hands of a greater number of 
workmen in the manu&cture; twenty-fi.ve 
persons being successively employed upon 
the material, before it appears in these 
useful articles, ready for sale. 

2. The wire having been reduced to the 
required size, is cut into pieces long enough 
to make six pins. These pieces are brought 
to a point at each end by holding them, a 
handful at a time, on* a grindstone. This 



part of the operation is performed with 
great rafHdity, as a boy twelve years of 
age can sharpen 16,000 In an hour. When 
the wires Imve been thus pointed, the 
length of a pin is taken off at each end, 
by another hand. The grinding and cut- 
ting off are repeated, until the whole 
length has been used op. 

d. The next operation is that of forming 
the heads, or, as the pin-makers term it, 
kead^pinninff. This is done with a ^pm- 
ning-*Dkeel, by which one piece of wuB ia 
wound upon another ; ttie former, by this 
means, being formed into a spiral coil 
similar to that of the springs in elastic 
suspenders. The coiled wire is cut into 
suitable portions with the shears, every 
two turns of it being designed for one 
head. These heads are fastened to the 
lengths by means of an instrument like a 
hammer, which is put in motion with the 
foot, while the hands are employed in takt- 
ing up, iidjusting, and placing the parts 
upon the anviL 

4. The pins are now finished, as to 
their form ; but still they are merely brass. 
To give them the requisite whiteness, they 
are thrown into a copper vessel, containing 
a solution of tin and the lees of wine. 
After a while, the tin leaves the liquid, 
and fastens on the pins, which, when taken 
out, assume a white appearance. They 
are next polished by agitating them with 
a quantity of bran in a vessel moved in a 
rotary manner. The bran is separated from 
them, as chaff is separated from wheat 

5. Pins are also made of iron wire, and 
coloured black by a varnish composed of 
linseed oil and lamp-black. This kind is 
designed for persons in mourning. Pins 
are likewise made with a head at each 
end, to be used by females in adjusting the 
hair for the night, without the danger of 
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invented for this mannfiietare, one c^ which 
makes a eolid head from the body of the 
]Mn itself; bat the method just described 
still continues to be the prevailing one. 

6. Pins are made <^ various sizes. The 
smaUest are called minikins, the next 
short v?hites. The larger kinds are num- 
bered from three to twenty, each size in- 
creaang one half from three to ^ve^ one 
from ^ve to fourteen, and two from four- 
teen to twenty. They are put up in par 
pers, according to their numbers, as we 
usually see them, or in papers containmg 
all sizes. In the latter case, they are sold 
by the pound. 

7. It is difficult, or even impossible, to 
trace the origin of this useful little article. 
It is probable, however, that it was in- 
vented in France, in the fifteenth century. 
One of the prohil^tions of a statute, reliv- 
ing to the pin-makers of Paris of the six- 
teenth century, forbid any manufacturer to 
open more than one diop for the sale of his 
wares, except on new-year's day, and on 
the day previous. ^ 

8. Hence we may infer, that it was cus- 
tomary to give pins as n^ w-year's presents, 
or that it was the usual practice to make 
the chief purchases at this time. At length 
it became a practice, in many parts of 
Europe, for the husband to allow to his 
wife a sum of money for this purpose. 



We see here thewigin of the phrase, pm" 
money, which i»^J|iw applied to designate 
the sum allowed to the wife for her per- 
sonal expenses generally. 

9. Prk>r to the year 1443, the art of 
making pins from brass wire was not 
known in England. Until that period, 
they were made of bone, ivory, or box- 
wood. Brass pins are first mentioned in 
the English statute book in 1483, when 
those of foreign manufiicture were pro- 
hibited. 

10. Although these useful implements 
are made in London, and in several other 
places in England, yet Gloucester is the 
principal seat of this manu&cture in that 
kingdom. It was introduced into that 
place in 1626, by John Silsby, and it now 
contains nine distinct manufactories, in 
which are employed about 1500 persons, 
chiefly women and children. Pins are 
also manu&ctured extensively in the vil- 
lages near Paris, and in several other 
places in France, as well as in Germany. 

11. The business of making pins has been 
lately commenced in the city <^ New- 
York, and it is said that the experiment 
has been so successful, both in the perfec- 
tion of the workmanship, and in the rapid- 
ity qS the production, that pins of Ame- 
rican manufiicture bid feir to compete, at 
least, with those of foreign counr.ic& 
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THE TIP5PLATE WORKER, &c. 



1. Tin ia a whitish melal, less elastic, 
and lees eonorous thuk any other metal, 
except lead. It ia foilod in the mountaiiu 
which BCpatate Gaiicia from Portugal, and 
io the mountains between Sasoo; and 
BohemLa. It aleo occun ia the peninsula 
of Molucca, in India, Mexico, and Chili. 
But the mines of Cornwall and I>e?OD- 
shire, ia England, are mora productive 
than those of all other countries united. 

2. There ara two ores of tin, one of 
which is called tin tUme, and the other 
fin pyriUt; the former of these is the 
kind from which the metal is extracted. 
The ore ia usually found in veins, which 
often penetrate the hardest rocks. When 
near the siu&ce d the eaith, or at their 
coouneDcemeDt, (hey are very small, but 



they increase in size, as they penetiata 
' a eaith. The direction o! these veins, 
as the miners calf them, lodet, is nsu- 
ally east and west 
8. The miners Mow the lode, wheresc^ 
rer it may lead ; and when they extend 
to tuch a depth that the waters become 
troublesome in the mine, as is frequently 
the case, they are pumped up with ma- 
chinery worked by steam, or drawn oB by 
fiieans of a drain, called an adii. The lat- 
ter method is generally adt^ited, when 
practicable. 

4. The ore is raised to the snr&ce 
through shafts, which have been snnkin a 
perpendicular direction upon the vein. 
At the top of the shafl, is placed a wind- 
lass, to draw up the kMiiU, ca baskets, 
ccntaininfi tha <«*. ^5»iS»- tisrfia-i-a. 
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witM in iCrste, 

6L Tbe ore, Hon fvkrtcrcr Mnve it 
mf be obtJUDei, ii fnt pslfvriaed m a 
Mampuif Bin, aad tlieo wmJiwI, to free it 
from tbe itooy mitter with wfaiefa it maj 
be ooited. Tbe ore, thue pertisHy freed 
from fbrei|^ niettor, ie pat into t reter* 
beratory fiinMce, with fuel and lioiettone, 
and bcAted inteiMiely* Tlie conteotj of 
the furnsee having heen brought to a ttatc 
of fusion, the lime unitoi with the earthy 
matteri, and fUfwn with them into a liquid 
glaM, while the earhrm of Uio coal unites 
with the tin. Tho metal finkt, by its 
specific gravity, to the bottom of the fur- 
nace, and is let out, after having been ex- 
posed to the heat about ten hours, 

7. The tin thus obtained is very impure: 

it therefore requires a second fbsion, to 

render it fit for use. After hiving heen 

melted a second time, it is cast Into hlwks 

weighing about throe hundred ikmnds. 

These blocks are takon to placc«H desigw 

Hi by law, and there stamped, by in- 

tors appointed Ibr tlie purtxwe, by the 

e of Cornwall. In porfbrming this 

ation, the inspector cuts off a corner, 

•ta^ ' H^ck at that place, with 

p^ irith the name of the 

e ctutions give aasur- 




wetj euljf period, 
and bf Cknko tDlme pMRd tte piDastf 
Hercules^ sow the Sfanaits of GAotar, 
akMit 1200 ymm befae CbrisL Bm the 
tiiae at which tbegr diseovered tbe tm 
iiibnds, which they denominated Cksav- 
ride$, cannot be ascertained fiom Uatoffy, 
although it is evident from many dream- 
stances, that the Scilly Idanda, and the 
western ports of Britain, were the [daces 
fVom which these early navigators procured 
the tin with which they supplied the parts 
of the world to which they traded. - 

10. For a long time, the Phoenicians 
and the Carthaginians enjo3red the tin 
trade to the exclusion of all other nations. 
After the destruction of Carthage by the 
Romans, a colony of I%ocean Greeks, 
established at Marseilles, carried on this 
trade ; but it came into the hands of the 
Romans, after the conquest of Britain by 
Julius Cesar. * 

11. The Cornish mines furnish incon- 
testable proofs of having been worked 
many hundred years ago. In digging to 
the depth of Ibrty or fifty Ikthoms, the 
miners ftequently meet with large timbers 
embedded in the ore. Tools for mining 
have also been found in the same, or simi- 
lar situations. The mines, therefore, 
which had been exhausted oC the ore^ 
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have, in the course of Ume,^een replen- 
ished by a process of nature. 

12. To what purposes the ancients ap- 
plied all the tin which they procured at 
60 much labour and cost, is not precisely 
known. It is probable, that the Tyrians 
consumed a portion of it, in dyeing their 
purple and scarlet It formed then, as it 
now does, many important alloys with cop- 
per. The mirrors of antiquity were made 
of a composition of these metals. 

13. The method of extracting tin from 
its ores was probably very defective in 
ancient times. At least, it^was so for 
several centuries before the time of Eli- 
zabeth, when Sir Francis Godolphin intro- 
duced great improvements in the tin works. 
The use of the reverbatory furnace was 
commenced about the beginning of the 
eighteenth century, and soon after, pit- 
coal was substituted for charcoal 

14. This metal, in its solid state, is 
called block-tin. It is applied, without 
admixture with' any other metal, to the 
formation of vessels, which are not to be 
exposed to a temperature much above that 
of hot water. A kind of ware called 
biddery ware^ is made of tin alloyed with 
a little copper. The vessels made of this 
composition are rendered black by the ap- 
plication of nitre, common salt, and sal 
ammoniac FoU is also made by pressing 
it between steel rollers^ or by hammering, 
as in the case of gold, bjr the gold-beaters. 

15. But tin is most extensiveiylipplied 
as a coating to other metals, stronger than 
itselC and more subject Co oxidation. The 
plates which are usually denominated tin, 
are thin sheets of iron coated with this 
metal. The iron is reduced to thin plates 
in a rolling-mill, and these are prepared for 
being tinned, by first steeping them in 
water acidulated with muriatic &eid, and 

35 . 



then freeing them from oxide by heating, 
scaling, and rolling them. ^ 

16. The tin is melted in deep oblong 
vessels, and kept in a state of fusion by a 
charcoal fire. To preserve its surface from 
oxidation a quantity of &t, or oil, is kept 
floating upon it The plates are dipped 
perpendicularly into the tin, and held there 
for some time. When withdrawn, they 
are found to have -acquired a bright coat- 
ing of the melted metal. The dipping is 
performed three times for nngle tin plate, 
and six times for dotible tin plate. The 
tin penetrates the iron, and forms an aUoy. 

17. Various articles of iron, such as 
spoons, nails, bridle-bits, and small chains, 
are coated with tin, by immersing them in 
that metal, while in a state of fusion. 
The great affinity of tin and copper, ren- 
ders it practicable to apply a thin layer of 
the former metal to the surface of the lat- 
ter; and this is often done, as stated in the 
article on the coppersmith. 

18. Tin and quicksilver are applied to 
the polished surface of glass, for the pur- 
pose of forming mirrors. In silvenpg 
plain looking-glasses, a fiat, horizontal 
slab is used as a table. This is first 
covered with paper, and then with a sheet 
of tin foil of the size of the glass. A 
quantity of quicksilver is next laid on 
the foil, and ^read over it with a roll of 
cloth, or with a hare's foot 

19. After as much quicksilver as the 
surface will hold, has been spread on, and 
while it is yet in a fluid state, the glass is 
shoved on the sheet of foil from the edge 
of the table, driving a part of the liquid 
metal before it The glass is then placed 
in an inclined position, that every unne- 
cessary portion of the quicksilver may be 
drain^ ofl*; after which it is again laid 
flat upon the slab, and pressed for a co]> 
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ndermbie time with lieavy weights The 
remaining quicksilver amalgamates with 
the tin, and fonns a permanent, reflecting 
sorfiice. 



THE TIN-PLATE WORKER. 

L The materials on which the tinner, 
or tin-plate worker operates, are the rolled 
dieets of iron, coated with tin, as just de- 
■cribed. He procures the sheets by the 
box, and applies them to the roo& and other 
parts of houses, or works them up into 
various utensils, such as pails, pans, bake- 
ovens, measures, cups, and ducts for con- 
veying water firom the rooft of houses. 

2. In making the different articles^ the 
sheets are cut into pieces of proper size, 
with a huge pair of shears, and these are 
brought to the proposed form by different 
tools, adapted to the purpose. The seve- 
ral parts are united by means of a sdder 
made of a composition of tin and lead. 
The solder is melted, and made to run to 
any part, at the will of the workman, by 
means of a copper instrument, heated §x 
the purpose, in a small furnace, with a 
charcoal fire. 

8. On examining almost any vessel c€ 
tin ware, it will be perceived, that, where 
the parts are united, one of the edges, at 
least, and sometimes both, are turned, that 
the solder may be easily and advantage- 
ously applied. It will dso be discovered 
that iron wire is applied to those parts re- 
quiring more strength than is possessed by 
the tin itsel£ The edges and handles are 
especially strengthened in this manner. 

4. The edges of the tin were formerly 
turned on a steel edge, or a kind of anvU 
called a stock, with a mallet; and in some 
case^ t>>i« method is still pursued, but this 
1 rk is now more expeditiously 



perfonned, by means of several machines 
invented by Seth Peck, of Hartford Cck, 
Connecticut These machmes greatly ex- 
pedite the manufiM^ture of tin wares, and 
they have contributed much towaide re- 
ducing their price. 

5. This manu&cture is an exteoahre 
branch of our domestic industry ; and vast 
quantities of tin, in the shape of various 
utensils, are sold in dififerent parts of the 
United States, by a class of itinerant mei^ 
chants, called tin^dlars, who receive in 
payment for their goods, rags, old pewter, 
brass, and copper, together with feathers^ 
hogs^ bristles, and sometimes ready moiiej. 



LEAD. 

1. Next to iron, lead is the most exten- 
sively diffused, and the most abundant 
metaL It is found in various oombinatioiie 
in nature, but that mineralized by sulphur 
is the most abundant This ore is denom- 
inated galena by the mineralogists, and is 
the kind Rom which nearly all the lead of 
commerce is extracted. 

2. The ore having been powdered, and 
freed, as fiur as possible, from stony matter, 
is fiised either in a blast or reverberatory 
furnace. In the smelting, lime is used ae 
a flux, and this combines with the sulphur 
and earthy matters, while the lead unites 
with the carbon of the fuel, and sinks to 
the bottom of the furnace, wiience it is 
occasionally let out into a reservoir. 

S. Lead extracted from galena, often 
contains a suflicient proportion of silver to 
render it an object to extract it This is 
done by oxidizing the lead, by means of 
heat, and a current of air. At the end of 
this operation, the silver remains with a 
small quantity of lead, which is afterwaids 
separated by the process of cupella^oQi 
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The oxide is applied to the purposes for 
which it is used, or it is reduced again to 
a metallic state. 

4. The lead mines on the Mississippi 
are very productive, and very extensive. 
The principal mines are in the neighbour- 
hood of Galena, in the north-vi^stem part 
of Illinois, and these are the richest on the 
globe. The lead mines in the vicinity of 
Potosi, Missouri, are also very productive. 
About 3,000,000 pounds are annually 
smelted in the United States. 

5. Lead, on account of its easy fusibility 
and softness, can be veadBy applied to a 
variety of purposeSr It is cast in moulds, 
to form weights, buIletG^and other small 
articles. Cisterns are lined, and raofi, &c. 
are covered with dwet lead; and also in 
the construction of pumps and aqueducts, 
leaden pipes are considerably used. The 
mechanic who applies this metal to these 
purposes, is called a plumber. 

6. Lead is cast into sheets in sand, on 
large tables having a high ledge on each 
side. The melted lead is poured out upon 
the surface from a box, which is made to 
move on rollers across the table, and is 
equalized, by passing over it, a straight 
piece of wood called a strike. The sheets 
thus formed are afterwards reduced in 
thickness, and spread to greater dimen* 
sions, by comjnressing them between steel 
rollera 

7. Leaden pipes may be made in various 
ways. They were at first formed of sheet 
lead, bent round a cylindrical bar, or man- 
drel, and then soldered ; but pipes formed 
in this manner were liable to crack and 
break. The second method consists in 
casting successive portions of the tube in a 
cylindrical mould, having in it a core. As 
fiist as the tube gets cold, it is drawn nearly 
out of the mould, and more lead is poured 



in, which unites with the tube previously 
formed. But pipes cast in this way are 
found to have imperfections, arising from 
flaws and air bubbles. 

8. In the third method, which is the one 
most commonly practised, a thick tube of 
lead is cast upon cme end of a long polished 
iron cylinder or mandrel of the size of the 
bore of the intended pipe. The lead is 
then reduced, and drawn out in length, 
ekfaer by drawing it on the mandrel through 
circular hdes of diflerent sizes, in a steel 
plate, or by rolling it between contiguous 
rtdlers, which have a semicircular groove 
cut round the circumference of each. 

9l The fourth method consists in forc- 
iqg mdted lead» by means of a pump, into 
ooe end of a raouldf white it is discharged 
in the form of a pipe, at the opposite end. 
Care is taken so to regulate the tempera- 
ture, that the lead is chilled just before it 
leaves the mould. 

10. Shot is likewise made of lead. 
These instruments of death are usually 
cast in high towers constructed for the 
purpose. The lead is previously alloyed 
with a small portion of arsenic, to increase 
the cohesion of its particles, and to cause 
it to assume more readily the globular form. 
It is melted at the tc^ of the tower, and 
poured into a vessel perforated at the hot* 
tom with a great number of holes. 

11. The lead, after running through 
these perforations, immediately separates 
into drops, which cod in &lling through 
the height of the tower. - They are re* 
ceived below in a reservoir of Ivater, 
which breaks the fidL The shot are then 
proved by rolling them down a board 
placed in an inclined position. Those 
which are irregular in shape roll off at the 
sides, or stop, while the spherical ones 
continue on to the end. 




THE IRON FOUNDER, &c 



1. The propertiH which 
in iu vbHoui forma, remler it the moat use- 
ful of all the Diotftlt. The kmghneM of 
maUeiUih iron romlen it applic«ble to 
purpoMi where grett Rren^h is required ; 
while iti diflkult fiuibility, and property 
of Ki/tening by heit, so u to admit d* 
fhrging tind welding, muh it to be otuntj 

2. Ciit iron, from iti cheRpneM, aod 
frofn the lacilitjr with which it* fonn may 
*" ehangod, ia made the material rf dd- 

"M atrueturea, Slctt, which ia tiie 
important compound of iron, exceeds 
^er motab in hirdneaa and tenacity ; 
lence it ia particularly adapted to the 
Mtion of cutting uutrumonta. 
Ir inr»red, ind applied to 



the p u rpoe o e (rf* the uts at a very eariy 
period. Tnbat-Caia who waa the Bcrentti 
generation from Adun, "wasan inatructor 
of every artificer in brass and iTOD." Noah 
mutt Inve uaed much of this metal in the 
conatmction of the ark, and of course^ ha 
must haTe tnmsmitted a knowledge of it 
to his poeteritj. 

4. NeverUielesa, the mode cf separating 
it from the various anfaataitceB with whicb 
it is umally combined, waa but imperfectly 
underitood by the ancients; and their ubb 
of it was, most likely, ccnfioed chiefly ta 
the limited quantity found in a atate 
nearly pure. Gold, silver, copper, and tin, 
are more easily reduced to a state in which 
they are available in the arts. They were, 
therafbre, often used in ancient timei^ 
for purpoaea to which iron would havi 



IRON 



277 



been more applicable. This was the case 
especially with copper and tin. 

5. Fifteen distinct kinds of iron ore, 
have been discovered by mineralogists; 
but of these, not more than four have been 
employed in making iron. There are, 
however, several Varieties of the latter 
kind, all of which are classed by the 
smelters of iron under the general denom- 
ination of hog and mountain^ or hard ores. 

6. The former has much of the appear- 
ance of red, brown, or yellowish earth, 
and is found in beds from one to six feet 
thick, and in size, from one fourth of a rood 
to twenty acres. The mountain, or hard 
ore, to a superficial observer, difiers but 
little in its appearance from conmion rocks 
or stones. It is found in regular strata in 
hills and mountains, or in detached masses 
of various sizes, in hilly land, from two to 
eight feet below the surface. 

7. The bog ore is supposed to be a de- 
posite from water which has passed over 
the hard ore. This is evidently the case 
in hilly countries, where both kinds occur. 
Some iron^masters use the bog ; some, the 
hard ; and others, both kinds together. In 
this particular, they are governed by the 
ore, or ores, which may exist in their 
vicinity. 

8. The apparatus in which the ore is 
smelted, is called a blast furnace^ which 
is a large pyramidal stack, built of hewn 
stone or brick, from twenty to sixty feet in 
height, with a cavity of a proportionate 
size. In shape, this cavity is near that of 
an egg with the largest end at the bottom, 
and is lined with fire brick or stone, capar 
ble of resisting an intense heat 

9. Below this cavity is placed the 
hearth, which is composed of four or five 
large coarse sand stones, split out of a solid 
rock, and chiselled, so as to suit each other 
exactly. These form a cavity for the re- 



ception of the iron and dross, when melted 
above. The hearth requires to be removed 
at thb end of every blast, which is usually 
continued from six to ten months in succes- 
sion; unless accidentally interrupted. 

10. The preparation for a blast, consists 
principally in providing charcoal and ore. 
Tlie wood for the former is cut in the win- 
ter and spring, and charred and brought to 
the furnace during the spring, summer, 
and autumn. What is not used during the 
time of hauling, is stocked in coal-houses, 
provided for the purpose. 

11. The wood is charred in the following 
manner. It is first piled in heaps of a 
spherical form, and covered with leaves 
and dirt The fire is applied to the wood, 
at the top, and when it has been sufficiently 
ignited, the pit is covered in ; but to sup- 
port combustion, several air-holes are left 
near the^ ground. The colliers are obliged 
to watch the pit night and day, lest, by 
the caving in of the dirt, too much air be 
admitted, and the wood be thereby con- 
sumed to ashea 

12. When the wood has been reduced 
to charcoal, the fire is partially extin- 
guished by closing the air-holesi. The 
coals are draum from the pit with an iron- 
toothed rake, and while this is being per- 
formed, the dust mingles with them, and 
smotiiers the fire which may yet remain. 
Wood is also charred in kilns made of brick. 

13. The hard ore is dug by miners, or, 
as tliey are commonly denominated, ore* 
diggers. In the prosecution of their la- 
bour, they sometimes follow a vein into a 
hill or mountain. When the ore is found 
in strata, or lumps, near the surface, they 
dig down to it This kind of ore com- 
monly contains sulphur and arsenic, and to 
free it from those substances, and to render 
it less compact, it is roasted in kilns, with 
refuse charcoal, which \a \w5k ^aaa Nsi\«k 
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used for any other purpose. It b then !j 
broken to a soHahle finenea with a ham- !; 
mer, or in a cmshing mfll. The hog ore '■ 
aeldom needs any redoctioa 

14. Every preparatk» haring been 
made, the fomace 19 gradually heated with 
charcoal, and by degrees filled to the top, 
when a small quantity of the ore is thrown 
on, and the blast is applied at the bottom, 
near the hearth. The blast is supplied by 
means of one or two cylindrical bellows, 
the piston of which is mored by steam or 
water power. 

15. The coal is measured in baskets, 
beting about one bushel and a half; and 
the ore, in boxes holding about one peck. 
8ix baskets of coal, and as many boxes c€ 
ore as the furnace can carry, is called a 
lUdf charge^ which is renewed as often as 
it may be necessary to keep the furnace 
fulL With' every charge is also thrown in 
one box of limestone. 

16. The limestone is used as a flux, to 
aid in the fusion of the ore, and to separate 
its earthy portions from the iron. The iron 
mnks by its specific gravity, to the bottom 
of the hearth, and the earthy portions, now 
converted into glass by the action of the 
limestone and heat, also sink, and float 
upon the liquid iron. This scum, or, as it 
is usually culled, scoria, slag, or cinder, is 
occasionally removed by instruments made 
for the purpose. 

17. When the hearth has become full 
of iron, the metal is let out at one corner 
of it, into a bed of sand, called a pig-bed^ 
which is from twenty to thirty feet itf 
length, and five or six in width. One con- 
cave channel, called the soto, extends the 

-'hole length of the bed, from which ibrty 

' fifly smaller ones, called pig moulds, 

ctend at right angles. The metal, when 

at in these moulds, is called pig iron, 

f60ofiron,jM^«. 



19. PigiroOfOrmfd^trmiyasitisi 
times called, being saturated with carboo 
and oxygen, and containing also a portioa 
of scoria, is too brittle fer any otter por> 
pose than castinga Many of these, such 
as stoves, grates, mill-iroos, pfeii^h-iiciifl^ 
and kitchen utensils, are commonly naniH 
&ctnred at Mast furnaces, and in nmny 
cases nearly all the iron is used &r tbeoe 
purposes. In such cases^ the metal im 
taken in a liquid state, from the hearth» in 
ladles. 

Id. In Great Britain and Ireland, and 
perhaps in some other parts of Eoiopew 
iron ore is smelted with coke, a fad whidi 
bears the same relation to pit coal, that 
charcoal does to wood. It is obtained by 
heating or baking the coal in a sort of 
oven or kiln, by which it becomes charred. 
During the process, a sort of bituminong 
tar is disengaged from it, which is care- 
fully preserved, and applied to many iiso> 
ful purposes. 



THE IRON FOUNDER. 

L The appellation cS founder is given 
to the superintendent of a blast furnace, 
and likewise to those persons who make 
castings either of iron, or any other metaL 
In every case, the term is qualified by a 
word prefixed, indicating the metal in 
which he opemtes, or the kind of castings 
which he may make; as, 6ra«s-fi>under, 
tron-fi)under, or fteZ^founder. But what- 
soever may be the material in which he 
operates, or the kind of castings which he 
may produce, his work is performed on the 
same general principle. 

2. The sand most generally employed 
by the founder is loam, which possesses a 
sufficient proportion d argillaceous mat- 
ter, to render it moderately cohesive, when 
damp. The moulds are fbnnad by boiyif^ 
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in the sand, wooden or metallic patterns, 
having the exact shape of the respective 
articles to be cast To exemplify the ge- 
neral manner of forming moulds, we will 
explain the process of forming one for the 
spider, a very common kitchen utensiL 

3. The pattern islaid upon a plain board, 
which in this application is called ^foUcw 
hoard, and surrounded with a frame called 
a flask, three or four inches deep. This 
is filled with sand, and consolidated with 
rammers, and by treading it with the feet 
Three wooden patterns for the legs are 
next buried in the sand, and a hole is made 
fi)r pouring in the metal. 

4. One side of the mould having been 
thus formed, the flask, with its contents, is 
turned over, and, the follow board having 
been removed, another flask is applied to 
the first, and filled with sand in the same 
manner. The two flasks are then taken 
apart, and the mam pattern, together with 
those fox the legs, removed. The whole 
operation is finished, by again closing the 
&sks. 

5. The mode ofproceeding in forming 
moulds for diflerent articles^ is varied, of 
course, to suit their conformation. The 
pattern is often composed of several pieces, 
and the number and form of the flasks are 
also varied accordingly. Cannon balls are 
sometimes cast in moulds of iron ; and to 
prevent the melted metal from adhering 
to them, the inside is covered with pulver- 
ized Uaclrtead. 

6. Rollers for flattening iron are also 
cast in iron moulds. 'This method is called 
chiU casting, and has for its object the 
hardening of the surface of the metal, by 
the sudden reduction of the temperature, 
which takes place in consequence of the 
great power of the mould, as a conductor 
of heat These rollers are afterwards 
turned in a powerful lathe. 



7. Several fnovlders work together in 
one foundry ; and, when they have com- 
pleted a sufficient number of moulds, they 
fill them with the liquid metal The m^ 
tal for small articles is dipped from the 
heartii or crucible of the furnace with iron 
ladles, defended on every side with a thiq 
coating of clay mortar, and poured thence 
into the moulds. But in casting articles 
requiring a great amount of iron, such as 
cannon, and some parts of the machinery 
for steam engines, the iron is transferred 
to the moulds in a continued stream 

[through a channel, leading from the bot- 
tom of the crucible. In such cases, the 
moulds are constructed in a pit dug m the 
earth near the furnace. Large ladles full 
of iron are, in some founderies, emptied 
into the moulds by the aid of huge cranes. 

8. Although the moulders have theif 
distinct work to perform, yet they often 
assist each other in lifting heavy flasks; 
and in all cases, in filling the moulds. 
The latter operation is very labourious; 
but the exertion is continued but a short 
time, since the moulds, constructed during 
a whole day can be filled in ten or fifteen 
minutes. 

9. Iron founderies are usually located 
in, or near, large cities, or towns, and are 
supplied with crude iron, or pig metal from 
the blast furnaces in the interior. The 
metal is fused either with charcoal or 
with pit coaL In the former case, an arti- 
ficial blast is necessary to ignite the fuel ; 
but in the latter, this object is often ^L 
fected in air furnaces, which are so coos 
structed that a sufficient current of air is 
obtamed directly from the atmosphere. ^ 

10. The practice of making castings of 
iron is comparatively modem : those of the 
aneientfl were made of brass, and other 
alloys of copper. Until the be^nnin^o^ 
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in this way. This use of it, however, has 
extended so rapidly, that cast iron is now 
the material of almost every kind of ma- 
chinery, as well as that of innumerable 
implements of common application. Even 
bridges and rail-roads have been con- 
structed of cast-iron. 



THE BAR IRON MAKER. 

1. Bar iron is manufactured from pig- 
iron, from hlooms, and directly from the 
ore ; the process is consequently varied in 
conformity with the state of the material 
on which it is commenced. 

2. In producing bar iron from pigs, the 
latter are melted in a furnace similar tp a 
smith's forge, with a slopii^ cavity ten or 
twelve inches below, where the blast-pipe 
is admitted. This hearth is filled with 
charcoal and droes, or scoria; and upon 
these is laid the metal and more coal. 
After the coal has become well ignited, 
the blast is applied. The iron soon begins 
to melt, and as it liquefies, it runs into the 
cavity or hearth below : here, being out of 
the reach of the blast, it soon becomes 
solid. 

3. It is then taken out, and fused again 
in the same manner, and afterwards a third 
time. After the third heat, when the iron 
has become solid enough to hesLt beating, 
it is slightly hammered with a sledge, to 
free it from the adhering scoria. It is 
then returned to the furnace, but being 
placed out of the reach of the blast, it 

4k)n becomes sufficiently compact to bear 
the tilt-hammer. 

4. With this instrument, the iron is 
beaten, until the mass has been considera- 
bly extended, when it is cut into. several 

^es, which, by repeated beating and 
g, are extended into bars, as we see 
hr sale. The tilt-hammer weighs 



from six to twelve hundred pounds, and 
is most commonly moved by water power. 

5. For manufkcturing bar iron directly 
from the ore, the furnace is similar in its 
construction to the one just described, and 
the operations throughout are very similar. 
A fire is first made upon the hearth with 
charcoal ; and, when the fuel has become 
well ignited, a quantity of ore is thrown 
upon it, and the ore and the fuel are re- 
newed as occasion may require. As the 
iron melts, and separates from the earthy 
portions of the ore, it sinks to the bottom 
of the hearth. The scoria is let off occa- 
sionally, through holes made for the pur- 
pose. When iron enough has accumulated 
to make a loop, as the mass is called, it is 
taken out, and forged into bars under the 
tilt-hammer.' 

6. This way of making bar iron is de- 
nominated the method of the Catalan 
forge^ and is by far the cheapest, and most 
expeditious. It is in general use in all the 
southern countries of Europe, and it is be- 
ginning to be extensively practised In the 
United States. When a Catalan forge is 
employed in making blooms^ it is called a 
bloomety. 

7. The blooms are about eighteen inches 
long, and four in diameter. They are 
formed under the tilt-hammer, and differ 
in substance from bar iron in nothing, ex- 
cept that, having been imperfectly forged, 
the fibres of the metal are not fully ex- 
tended, nor firmly united. The blooms 
are manufactured in the interior of the 
country where wood id abundant, and sold 
by the ton, frequently, in the cities, to be 
converted into bar or sheet iron. 

8. These blooms are converted into bar 
iron, by first heating them in an air fur- 
nace, by means of stone coal, and then 
passing them between chill cast iron roll- 
ers. The rollers are filled with groove^. 
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which gndually decrease in size from one 
side to the other. Whea the iron has 
passed through these, the bloom of eigh- 
teen inches in length, has become ex- 
tended to nearly as many feet The bar 
thus formed having been cut into four 
pieces, the process is finished by welding 
them together laterally, and again passing 
them between another set of rollers, by 
which, they are brought to the form in which 
they are to remain. 

9. Blooms are also laminated into sheets, 
on the same principle, between smooth 
rollers, which are screwed nearer to each 
other every time the bloom is passed be- 
tween them. Very thin plates, like those 
which are tinned for the tin-plate- workers, 
are repeatedly doubled, and passed between 
the rollers, so that in the thinnest plates, 
sixteen thicknesses are rolled together, oil 
being interposed to prevent their cohe- 
sion. The last rollings are performed 
while the metal is cold. 

10. Rolled plates of iron are frequently 
cut into rods, and narrow strips. This 

' operation is performed by means of ele- 
vated angular rings upon rollers, which 
are so situat«&that they act reciprocally 
upon each other, and cut like shears. 
These rings are separately made, so that 
they can be removed for the purpose oi 
sharpening them, when necessary. The 
mills in which the operations of rolling 
and slitting iron are performed, are called 
rollmg and slitting mills. 



THE WIRE DRAWER, 

1. Iron is reduced to the form of wire 
by drawing rods of it through conical 
holes in a steel plate. To prepare the 
metal for the operation of drawing, it is 
subjected to the action of the hammer, or 
to that of rollers, until it has been reduced 
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to a rod sufficiently small to be forced 
through the largest hole. The best wire 
is produced from rods formed by the m^ 
thod first mentioned. 

2. Various machines are employed to 
overcome the resistance of the plate to the 
passage of the wire. In general, the wire 
is held by pincers, near the end, and as 
fast as it is drawn through the plate, it is 
wound upon a roller, by the action of a 
wheel and axle, or other power. Some- 
times, a rack and pinion are employed for 
this purpose, and sometimes a lever, which 
acts at intervals, and which takes fre^ 
hold of the wire every time the force is 
applied. 

S. The finer kinds of wire are made 
from the larger by repeated drawings, 
each of which is performed through a 
smaller hole than the preceding. As the 
metal becomes stiff and hard, by the repe- 
tition of this process, it is occasionally an- 
nealed, to restore its ductility. Wire m 
formed of other metals by the same gene- 
ral method. 



THE STEEL MANUFACTURER. 

1. Steel is a compound of iron and car- 
bon ; and, as there are several methods by 
which the combination is produced, there 
are likewise several kinds of steel. The 
best steel is said to be made of Swedish or 
Russian bar iron. 

2. The most common method of forming 
steel is by the process of cementation. 
The operation is performed in a conicdK 
furnace, in which are two large cases or 
troughs, made of fire brick, or good fire 
stone ; and beneath these is a long grate. 
On the bottom of the cases is placed a 
layer of charcoal dnst; and over this a 
layer of bar iron. Alternate strata of 
these materials are contimaad. ^ "^ 
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sidcrable height, ten or twelve tons of iron 
being put in at once. 

3. The whole is covered with clay or 
sand, to exclude the air, and flues are car- 
ried through the pile from the furnace be- 
low, 80 as to heat the contents equally and 
completely. The fire is kindled in the 
grate, and continued for eight or ten days, 
during which time, the troughs, with their 
contents, are kept red hot The progress of 
the cementation is discovered by drawing 
a test bar from an aperture in the side. 

4. When the conversion of the iron into 
steel appears to be complete, the fire is ex-/ 
tinguishcd; and after having beensufilercd 
to cool for six or eight days, it is removed. 
Iron combined with charcoal in this man- 
ner, is denominated blistered steely from 
tlie blisters which appear on its surface, 
and in this state, it is much used for com- 
mon purposes. 

6. 1\> render this kind of steel more 
perfect, the ban are heated to redness, 
and then drawn out into bars of much 
smaller dimensions, by means of a ham- 
mt}r moved by water or steam power. 
Tills instrument is called a tilting ham- 
mer ; on which account, the bars formed 
by it are called tilted stecL When the 
bars have boon exposed to heat, and afler- 
wnrds doubled* drawn out, and welded, the 
jmHliiot iM calloil ahonr atecL 

(I. Hut Mtuel of cementation, however 
oaroAilly uiado, is never quite equable in 
iUi tt).xturo; stoul possessing this latter 
quality i^ made, by fusing bars of blistered 
atvt^li in a crucible placed in a wind fur- 
imro. WIkmi tho fusion has been com- 
|kU)itul, tlio litiuid uncial is cast into small 
\i^r^ ixp iagDiH, which are known in com- 
Mio name of cast alccL Cast 
T9 more elastic, closer in tex- 

ibiii of receiving a higher 

iomittoel. 



7. Steel is also made directly from cast 
iron, or at once from the ore. This kind 
is called natural or German steel, and is 
much inferior to that obtained by cementa- 
tion. The best steel, produced directly 
from the ore, comes from (jermany, and is 
made in Stiria. It is usually imported in 
barrels, or in chests about three feet long. 

8. Steel is sometimes alloyed with other 
metals. A celebrated Indian steel, called 
wootZj is supposed to be carbonated iron,* 
combined with small quantities of silicium 
and aluminum. Steel alloyed with a very 
small proportion of silver, is superior to 
wootz, or to the best cast steel; some 
other metals are also used with advantage 
in the same application. 

9. Steel was discovered at a very early 
period of the world ; for aught we know, 
long before the flood. Pliny informs us, 
that, in his time, the best steel came from 
China, and that the next best came from 
Parthia. A manufacture of steel existed 
in Sweden as early as 1340 «f the Chris- 
tian era, but it is generally thought that 
the process of converting iron into steel 
by cementation, originated in England at a 
later period. The method ^making cast 
steel was invented at Shefiield, in the lat^ 
ter country, in 1750, and for a long time it 
was kept secret - 

10. It has been but a few years since 
this manufacture was commenced in the 
United States. At present, we have four- 
teen steel furnaces, viz : at Boston, one ; 
Now- York, three; Troy, one; New-Jersey, 
two; Philadelphia, three; York Co. Pa., 
one ; Baltimore, one ; and Pittsborg, twa 
These furnaces together are said to be ca- 
pable of yielding more tlian 1600 tons of 
steel in a year. The American steel is 
employed in the febrication of agricultu- 
ral utensils, and it has entirely excluded 
tlio common EInglish blistered steel 
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THE BLACKSMITH. 

1. The bkcksmith operates in wrought 
iron and steel, aod from theee matcriBlB, 
he ftbricatea a great variety of articles, 
esaentiel to domestic convenience, and to 
the aria generally. 

2. This buGinesB is one of those trades 
easentisl in the rudest state of society. 
Even the American Indians are so senei- 
ble of its importance, that they cause to 
be inserted in the treaties which they 
make with the United Slates, an article 
stipulating for a blacbsraitb to be settle 
among them, and for a supply of iron. 

3. The utility of this trade will be fur- 
ther manifest by the coudderatioD, that 
almost every other business is carried on 
by its aid. The agriculturist is dependent 
cm it for farming utensils, and mechanics 



and artists of every description, fcr the 
tools with which they operate: in short, 
we can ecarcely 6x upon a single utensil, 
vehicle, or instrument, which does not 
owe its origin, either directly or indirect- 
ly, to the blacksmith. 

4. This busbesB being thus extensive 
in its application, it cannot be presumed 
that any one person can be capable of ex- 
ecuting every species of work. This, how- 
ever, is not necessary ; since the demand 
for particular articles is frequently so great, 
that the whole attention may be directed 
to the muiliplication of iodividuale of th« 
same kind. Some smiths make only an- 
chors, axes, scythes, hoes, or shovels. 

5. In such casee^ the workmen acquin 
great skill and expedition In the manu&c- 
ture. A tilt hammer is often used in. &cqt . 
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iof large maaoee of iron, and even in 
making utensils as small as the hoe, the 
axe, and tiie sword ; bat the hammer which 
may be employed bears a due proportion in 
its weight to the mass of iron to be wrought 
In all cases in which a tilt hammer is used, 
tlie bellows from which the blast proceeds 
ia moved by water or steam power. 

a In the sliop represented at the head 
of this article, sledgea and hammers are 
used as forging instruments^ and these are 
wielded by the workmen themselves. The 
head workman has hold of a piece of iron 
with a pair of tong% and he, with a ham- 
mer, and two others^ with each a sledge, 
are forging it upoa an anviL The two[ 
men are guided in their disposition of the 
strokes chiefly by the hammer of the mas- 
ter-workman. 

7. In ordinary blacksmith shops, two 
persons commonly work at one forge ; one 
of whom takes the lead in the operations, 
and the other works the bellows and uses 
the sledge. From the part which the lat- 
ter takes in the labour, he is called the 
blower and striker, A man or youth, who 
understands but little of the business, can, 
In many casee^ act in this capacity tolenu 
Uywell 

8, The iron is rendered malleable by 
hatting it with charcoal or with stone coal, 
wUeh ia Ignited intensely by means of a 
Mwtftw a bellows. The iron is heated 
IMN or iBtm, according to the particular 
ijMiet dt the workman. When he wishes 
Id radace It into form, he raises it to a 
nljie kMi* The welding heat is less in- 
IHBie, and is used when two pieces are to 
kt united by welding. At a red heat, and 
St fewer temperatures, the iron is render- 
^more compact in its internal texture, 
^ omooth upon its surface. 

't action of the heat and air, 
iperature is being raised, 



tends to produce a rapid oxidation of the 
sur&ce. This result is measurably pre- 
vented by immersing the iron in sand and 
common salt, which, uniting, form a vitro- 
ous coating for its protection. This coating 
is no inconvenience in the forging, as its 
fluidity causes it to escape immediately 
under the action of the hammer. 

10. Steel is combined with iron in the 
manufacture of cutting instruments, and 
other implements, as well as articles re- 
quiring, at certain partB^ a great degree 
of hardness. This substance possesses the 
remarkable proper^ of changing its degree 
of hardness by the influence of certain de- 
grees of temperature. No other substance 
is known to possess this property ; but it is 
the peculiar treatment which it receives 
from the workman that renders it available. 

11. If steel is heated to redness, and 
suddenly plunged into cold water, it is ren- 
dered extremely hard, but, at the same 
time, too brittle for use. On the other 
hand, if it is suffered to cool gradually, it 
becomes too soft and ductile. The great 
object of the operator is to give to the 
steel a quality equally distant ^om brittle- 
ness and ductility. The treatment by which 
this is effected is called tempering, which 
will be more particularly treated in the 
article on the cutler, whose, employment 
is a refined branch of this business. 



THE XAILER. 

1. Nail-makino constitutes an exten- 
sive branch of the iron business ; as vast 
quantities of nails are annually required 
by all civilized commimitiea They are 
divided into two classes, the names of 
-which indicate the particular manner in 
which they are manufactured ; viz. — 
wrought nails and cut nails. 

2. The former are usually forged on the 
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anvil, and when a finished head is re- 
quired, as is commonly the case, it is ham* 
mered on the larger end, after it has been 
inserted into a hole of an instrument form- 
ed for the purpose. Workmeij by practice 
acquire surprising dispatch ih this bush' 
ness; and this circumstance has prevented 
the general introduction of the machines 
which have been invented for making nails 
of this description. Wrought nails can be 
easily distinguished from cut nails, by the 
indentations of the hammer which have 
been left upon them. ' 

3. In making cut nails, the iron is first 
brought into bars between grooved rollers. 
The size of the bars is varied in con- 
formity with that of the proposed nails. 
These bars are again heated, and passed 
between smooth rollers, which soon spread 
them into thin strips of suitable width and 
thickness. These strips, having been cut 
into pieces two or three feet in length, are 
heated to a red heat in a furnace, to be 
immediately converted into nails, when 
designed for those of a large size. For 
small nails, the iron does not require heat^ 
ing. 

4 The end of the plate is presented to 
the tnachine, by a workman who turns the 
material over, first one way, and then the 
other, for every nail. The machine has a 
rapid reciprocating motion, and cuts ofiT, 
at every stroke, a wedgelike piece of iron 
constituting a nail witliout a head. This 
is immediately caught near the head, and 
compressed between gripes; and at the 
same time, a force is applied to a die at 
the end, which spreads the iron sufficient- 
ly to form the head. From one to two 
hundred can be thus fi)rmed in a minute. 
This fact accounts for the low rate at 
which cut nails are now sold, which, on 



an average, is not more than two cents 
per pound above that of bar iron. 

5. On account df the greater expense 
of manu&cturin^ wrought nails, they are 
sold much higher. It is said that nine- 
tenths of all the nails of this kind, used in 
the United States, are imported from Eu- 
rope. We thus depend upon foreign coun- 
tries for these and many other articles, be- 
cause they can be imported cheaper than 
we can make them; and this circumstance 
arises chiefly from the difierence in the 
price of labour. 

6. The first machine for making cut 
nails was invented in Massachusetts about 
thirty years ago, by a Mr. Odion, and soon 
afterwards another was contrived, by a 
Mr. Reed, of the same state. Other ma- 
chines, for the same purpose, have like^ 
wise been constructed by different persons, 
but those by Odion and Reed are most 
commonly used. Before these machines 
were introduced, the strips of iron just de- 
scribed were cut into wedgelike pieces by 
an instrument which acted on the princi- 
ple of the shears ; and these were after- 
wards headed, one by one, with a hammer 
in a vice. The fact> that the manufacture 
of this kind of nails originated in our coun- 
try, is worthy of recollection. 

7. This manufacture includes also, that 
of tacks and spikes ; but since, in the pro- 
duction of these, the same general me- 
thods are pursued, they need no particular 
notice. The different sizes of tacks are 
distinguished by a method which indicates 
the number per ounce ; as two, three, or 
four hundred per ounce. Spikes are de- ~ 
signated by their length in inches, and 
nails by the terms, two-penny, three-pen- 
ny, four-penny, ten-penny, and so on up to 
sixty-ipenny. 
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1. Under the head of cutlery, 
prehended a, great variety of 
deaigned fbi cutting and peaetratkm, and 
tbe business of fUricatitig them is divided 
into B great number of branches. Some 
manuficture nothing but axes ; others 
Dl&ke plane-irons and chiaels ; Bitgers ; 
tawa; or earvers' tods. Others again, 
mtke smaller instruments, such as table- 
luivea> fbrksi peD-knivea, scisBors, and ra- 
-. There are also cutlers who manu- 
re nothing but surgical instminents. 
The coiraer kinds of cutler; are made 
>liatered steel welded to iron. Tools of 
etter quality are made of shear steel, 
Qe tbs dnrpeet and most delicate in- 
ff0f knaed of cast steel. The 

,, 'instituting -this busineaa 

in GM^ng, tempering. 



and pcdishing; and these are performed in 
the order in which they are here men* 

3. The general method of forging iron 
and steel, in every branch of this businesE^ 
is the same with that used in tbe common 
blacksmith's shop, E)t more ordinary par- 
poses. The process, however, is somewhat 
varied, to suit the particular ftinn of the 
object to be fesbioned: fnr example; the 
blades and some other parts of the scissors 
are formed by hammering the eteel upon 
bdented euri^cea called bonet. The bows, 
which receive the finger and thumb, are 
made by fiist punching a hole in the metal, 
and then enlarging it by the aid of a too. 
called a t«ai-tron. 

4 The steel, after having been tbrged, 
is soil, like iron, and to give it the requi- 
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site degree of strength under the uses to 
which the tools or instruments are to be 
exposed, it is hardened. The process by 
which this is effected is called tempering, 
and the degree of hardness or strength to 
which the steel is brought is called its 
temper, which is required to be higher or 
lower accordincr to tiie use which is to be 
made of the particular instrument 

5. In giving to the different kinds of in- 
struments the requisite tiemper, they are 
first heated to redness, and then plunged 
into cold water. This, however, raises the 
temper too high, and, if left in this condi- 
tion, they would be too brittle for use. To 
bring them to a proper state, they are heat- 
ed to a less degree of temperature, and 
again plunged into cold water. The de- 
gree to which they are heated, the second 
time, is varied according to the hardness 
required. That this particular point may 
be perfectly understood, a few examples 
will be given. 

6. Lancets are raised to 430 degrees 
Fahrenheit The temperature is indicated 
by a pale colour, slightly inclined to yel- 
low. At 450 degrees, a pale straw-colour 
appears, which is found suitable for the 
best razors and surgical instruments. At 
470 degrees, a full yellow is produced, 
which is suitable for pen-knives, common 
razors, &c. At 490, a brown colour ap- 
pears, which is the indicaticm of a temper 
proper for shears, scissors, garden hoes, and 
chisels intended fbr cutting cold iron. 

7. At 510 degrees, the brown becomes 
dappled with purple spots, which shows 
the proper heat for tempering axes, com- 
mon chisels, plane-irons, &C. At 530 de- 
grees, a purple colour is established, and 
this temperature is proper for table-knives 
and large shears. At 550 degrees, a bright 
blue appears, which is proper -for swords 
and watch springs. At 500 degrees, the 



colour is full blue, and this is used for fine 
saws, augers, &c. At 600 degrees, a dark 
blue approaching to black settles upon the 
metal, and this produces the softest of all 
the grades of temper, which is used only 
for the larger kinds of saws. 

8. Other methods of determining the 
degree of temperature at which the difiTer- 
ent kinds of cutlery are to be immersed, a 
second time, in cold water, are also prac- 
tised. By one method, the pieces of steel 
are ^covered with tallow or oil, or put into 
a venel containing one of these substances, 
and heated over a moderate fire. The ap- 
pearance of the smoke' indicates the de- 
gree of heat to which it may have been 
raised. A more accurate method is found 
in the employment of a fluid medium, the 
temperature of which can be regulated by 
a thermometer. Thus oil, which boils at 
600 dcj^ees, may be employed fbr this pur- 
pose, at any degree of heat which is below 
that number. 

9. The grinding of cutlery is efiected 
on cylindrical stones (^ various kinds, 
among which freestone is the most com- 
mon. These are made to revolve with 
prodigious velocity, by means of machine- 
ry. The operation is therefore quickly per- 
formed. The poUshmg is commonly e^ 
fected by using, first, a wheel of wood ; 
then, one (^ pewter ; and, lastly, one co- 
vered with bttfiT leather sprinkled with ao 
impure oxide of iron, called colcathar or 
crocus. The edges are set with either 
hones or whetstones, or with both, accord- 
ing to the degree of keenness required. 

10. Almost every description of cutlery 
requires a handle of some sort; but the 
nature of the materials^ as well as the 
form and mode of application, will be 
readily understood by a little attention to 
the various articles of this kind which 
daily fall in oar way. 
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11. A process has been invented, by 
which edge tools, nails, &.C., made of cast 
iron, may be converted into good steel. It 
consists in stratifying the articles with the 
oxide of iron, in a metallic cylinder^ and 
then submitting the whole to a regular 
heat, in a furnace built for the purpose. 
This kind of cutlery, however, will not 
bear a very fine edge. 

12. The sword and the knife were pro- 
bably the first instruments fabricated from 
iron, and they still continue to be leading 
subjects of demand, in all ports of the 
world. The most celebrated swords of 
antiquity were made at Damascus, in' Sy- 
ria. These weapons never broke in the 
hardest conflicts, and were capable of cut- 
ting through steel armour without sustain- 
ing injury. 

13. The fork, as applied in eating, is 
an invention comparatively modern. It 
appears to have had its origin in Italy, pro- 
bably in the fourteenth century; but it was 
not introduced into England, until the 
reign of James the First, in the first quar- 
ter of the seventeenth. Its use was, at 
'first, the subject of much ridicule and op- 
position. 

14 Before the introduction of the fork, 
a piece of paper, or something in place of 
it, waS' commonly wrapped round some 
convenient projection of the piece to be 
carved; and, at this place, the operator 
placed one hand, while he used the knife 
with the other. The carver cut the mass 
of meat into slices or suitable portions, and 
laid them upon the large slices of bread 
which had been piled up near the platter, 
or carving dish, and which, after having 
been thus served, were handed about the 
table, as we now distribute the plates. 

15. The knives used at table were point- 
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ed, that the food might be taken upon 
them, as upon a fork ; and knives of the 
same shape are still common on the conti- 
nent of Europe. Round-topped knives 
were not adopted in Paris, until after the 
banishment of Napoleon Bonaparte to 
Elba, in 1815, when every thing English 
became fashionable in that city. 

16. In France, before the revolution of 
1789, it was customary for every gentle^ 
man, when invited to dinner, to send his 
knife and fork before him, by a servant; 
or, if he had no servant, he carried them 
himself, in his breeches pocket. A few of 
the ancient regime still continue the old 
custom. The peasantry of the Tyrol, and 
of some parts of Germany and Switzer- 
land, generally carry about them a case, 
containing a knife and fork, and a spoon. 

17. The use of the fork, for a long time, 
was considered-so great a luxury, that the 
members of many of the monastic orders 
were forbidden to indulge in it The 
Turks and Asiatics use no forks, even to 
this day. The Chinese employ, instead 
of this instrument, two small sticks, which 
they hold in the same hand, between di& 
fcrent fingers. 

18. The manufacture of cutlery is car- 
ried on most extensively in England, at 
Birmingham, Shefiield, Walsall, Wolver- 
hampton and London. London cutlery has 
the reputation of being the best, and this 
circumstance induces the dealers in that 
city, to afl^ the London mark to articles 
made at other places. In the United 
States, there are many establishments for 
the fabrication of the coarser kinds of cut- 
lery, such as axes, plane-irons, saws, hoes, 
scythes, &.C., but for the finer descriptions 
of cutting instruments, we axe chiefly de» 
pendent on Europe. 
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such aa muskeU, fowllDg-pieeeE^ rifles, and 

2. Tbe principal parts of the iostni- 
menta fiibricBted by lliis artificer, are the 
barrel, the slock, and the lock. In per- 
forming Che operations connected with this 
business, great attention is paid to the di- 
rision of labour, eapecialty in ^arge ealab- 
lishiaents, such as those belonging to the 
United States^ at SpriDgfield and Harper's 
Ferry: for example; one selof worhmeo 
forge the barrels, rantroda, pt some put 
oftlieluck; others reduce some part of the 
forged ninterial to the exact form required, 
by means of files; and again ahother clan 
of operators perform some part of the work 
relating to the. stock. 



8. The barrel is formed by forging a bar 
of ircm into a flat piece, of proper length 
and thickness; and then, by turning the 
plate ronnd a cylindrical rod of tempered 
steel, called a manirU, the diameter of 
which is considerably less than the intend* 
ed bore of the barrel. The edges (^ the 
plate are made to overlap each other about 
half an inch, and am welded together I^ 
heating the tube in lengths of two or three 
inches at a time, and by hammering them 
with very brisk, but moderate Btrokea, npon 
an anvil which has a number of semicir- 
cular furrowB upon it 

4. In ctmstrocting barrels of better work- 
mansbip, tbe iron is forged in smaller 
pieces, eight or nine inches Imtg, and 
welded together laterally, aswcU as length- 
wise. The harrol ia own fe(iiiH&.S».'^i& 
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usual way ; or it is first made to undergo the 
additional operation cX twisting, — a process 
employed upon those intended to be of su- 
perior quality. The q>eration is performed 
by heating small portions (^ it at a time, 
and twisting them successiTely, while one 
end is held fast 

5. The barrel is next bored with seve- 
ral bits, each a little larger than the pre- 
ceding one. The last bit is precisely the 
size of the intended calibre. After the 
barrel has been polished, and the breech 
closed with a screw, its strength and sound- 
ness are tested by means of a ball of the 
proper size, and a charge of powder equal 
in weight to the ball. Pistol-barrels, which 
are to go in pairs, are forged in one piece, 
which is cut asunder, after it has been 
bored. 

6. Barrels for rifles are much thicker 
than those for other small-arms: and, in 
addition to the boring in common barrels, 
they are furrowed with a number of grooves 
or rifles, which extend from one end of the 
cavity to the other, either in a straight or 
spiral direction. These rifles are supposed 
to prevent the rolling of the ball in its 
passage out, and to direct it more uner- 

. ringly to the object of aim. 

7. The stocks are uniformly manufac- 
- tured from the woo4> of the walnut-tree. 

These are first dressed in a rough manner, 
usually in the country. After the wood 
has been properly seasoned, they are fin- 
ished by workmen, who commonly confine 
their attention to this particular branch of 
the business. In each of the United States 
armories, is employed a machine with which 
the stocks are turned ; and also one, with 
which the place for the lock is made. 

8. The several pieces composing the 
tOCk are forged on anvils, some of which 
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aare indented surfaces, the more readily they were made of bars of iron, firmly 
iogive the proposed form. They are to- uVx>\md \x^\hei mth hoo^ of the samd 



duced somewhat with the file, and polished 
with substances usually employed for such 
purposes. The several pieces of the lock 
having been put together, it is fastened to 
the stock with screws. Other particulars 
in regard to the manu&cture of small-arms 
will be readily suggested by a careful in- 
spection of the diflTerent kinds, which are 
frequently met with. 

9. The period at which, and the coun- 
try where, gimpowder and fire-arms were 
first invented, cannqi be certainly deter- 
mined. Some attribute their invention to 
the Chinese ; and, in confirmation of this 
opmion, assert that there are now cannon 
in China, which were made in the eighti- 
eth year of the Christian era. On this 
supposition, tiieir me was gradually ex- 
tended to the west, until they werje finally 
adopted in Europe in the fourteenth cen- 
tury. 

10. Others, however, attribute the inven- 
tion of gunpowder to Berthold Schwartz, a 
monk, who lived at Mentz, between the 
years 1290 and 1320. It is said, that in 
some of his aldhymistic experiments, he 
put some saltpetre, sulphur, and charcoal, 
into a mortal^ and having accidentally 
dropped into it a spark of fire, the contents 
exploded, and threw the pestle into the 
air. This circumstance suggested to his 
mind the employment of the mixture for 
throwing projectiles. Some traditions, bow- 
ever, attributethe invention to Constantino 
AntUtz, of Gologne. 

11. The fire-arms first used in Europe 
were cannon, and these were originally 
made of wood, wrapped in numerous folds 
of linen, and Veil secured with iron hoops. 
They were conical in shape, being widest 
at the muzzle; but this form was sooir 
changed for the cylindrical. At length 
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metal. In the second half of the fourteenth 
century, a composition of copper and tin, 
which was brought to form by casting in 
, sand, came into use. 

12. Cannon were formerly dignified with 
great names. Charles V. of Spain had 
twelve, which he called after the twelve 
apostles. One at Boifi-le-Duc is called the 
devil ; a sixty-pounder, at Dover Castle, is 
called Queen Elizabeth^s pocket-pistol; 
an eighty-pounder, at Berlin, is called the 
thunderer; two sixty-poonders, at Bremen, 
the messengers of bad news. But can- 
non are, at present, denominated fipom the 
weight of the balls which they carry ; as 
six-pounders, eight-pounders,. &c 

13. Fire-arms of a portable size were 
invented about the beginning of the six- 
teenth century. The musket was the first 
of tliis class of instruments that appeared ; 
and the Spanish nation the first that adopt- 
ed its use as a military weapon. It was 
originally very heavy, and could not be 
well supported in a horizontal position 
without a rest. The soldiers, on their 
march, carried only ti^e rest and ammuni- 
tion, while each was followed by a youth 

^who bore the musket 

14. The powder wa^ not ignited with a 
spark from a flint, but with a match. Af^ 
terwards, a lighter-matcli-lock musket was 
introduced, which was carried by the sol- 
diers themsel ves. The rest, however, main- 
tained its ground until about the middle 
of the seventeenth century. The troops 
throughout Europe were furnished with 
fire-locks, such as are now used, a little 



before the beginning €i the eighteenth 
century. 

15. The bayonet was invented, about 
the year 1640, at Bayonne ; but it was not 
generally introduced until the pike was 
entirely discontinued, about sixty years 
afterwards. It was first carried by the 
side, and was used as*a dagger in close 
fight; but, in 1690, the custom of listening 
it to the muzzle of the fire-lock was com- 
menced in France, and the example was 
soon followed throughout Europe. 

16t Gunpowder, on which the use €i 
fire-arms depends, is a composition of salt- 
petre, sulphur, and charcoal The proper- 
Uon of the ingredients is varied considerably 
in difierent countries, and by different man- 
ufacturers in the same country. But good 
gunpowder may be made of seventy-six 
parts of saltpetre, fifteen of charcoal, and 
nme of sulphur. These materials are "first 
reduced to a fine powder separately, and 
then formed into a homogeneous mass by 
moistening the mixture with water, and 
pounding it for a considerable time in 
wooden mortara 

17. After the paste has been sufiered to 
dry a little, it is forced through a kind oi 
sieve. By this process, it is -divided into 
grains, the size of which depends upoa that 
of the holes through which they have been 
passed. The powder is then dried in ovens, 
and afterwards put into barrels, which are 
made to revolve on their axi& The fric- 
tion produced by this motion destroys the as- 
perities of the grams, and renders their sur- 
fiices smooth, and capable of easy igniticm. 
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THE VETERINARY SURGEON. 



1. Thb borse, as well aa the other do- 
Dnestie animalB, is subject to a. great vari- 
ety of diaeaseH, which, like those affecting 
the human efatem, are frequently under 
the control oT raedicinal remedies; end 
the same general means which are effica- 
cious in healing the disorders of oar race, 
■re equally so in controlling those of the 
inferior part of the aointal creation. 

2. The great value of the domestic ani- 
mals has rendered them, from the earliest 
periods, the objects of study and 'attention, 
not only while in health, but also when la- 
bouringunderdiseaaa. For the Utter state, 
a peculiar ayatem waa early formed, in- 
cluding a materia medico, and a general 
mode of treatment considerably different 
Jima those Ibr hnman patients, 

S.OftitB authon of thia Bystem, whe- 



ther Greek or Itfimwi< nothing worthy of 
notice has been transmitted to us, beyond 
an occaEianal citation of names, in the 
works of Columella, a Soman writer, who 
flourislied in the reign of Tiberius Cteair, 
and in Vegetius Renatu«, who lived two 
centuries afterwards. The former treated 
at largeon the general management of do- 
mestic animals, and thelattermore profeea- 
edlyonthediseases to which they areliable. 
4. Both of these writers treated their 
subject in elegant classical Latin; but 
neither tbcy nor any other ancient enthor 
whose works have reached ua, bad any 
profesdonal acquaintance with medicine 
or eurgery. Celsus is the only physician 
of those times who is said to have written 
CHI animal medicine; but tbi* part of his 
wotka ia ctft extuxu 
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5. Xenophon is the oldest veterinary 
writer OD record ; but his treatise is con- 
fined to the training and management of 
the horse for war and the chase. The 
chief merit of the ancient writers on this 
subject consists in the dietetic rules and do- 
mestic management which they (k^pose. 
Their medical prescriptions are said to be 
an inconsistent and often discordant jumble 
of many articles, devoid of rational aioi) or 
probable efficacy. 

6. On t^e revival of learning in Europe, 
when the anatomy and physiology of the 
human body had become grand objects of 
research in the Italian schqpls, veterinary 
anatomy attracted the cittention of Ruini 
and others, whose descriptive labours on 
the body of the horse have since served for 
the ground- work and model to all the 
schools in Europe. 

7. The works of the veterinary writers 
of antiquity were eagerly sought and trans- 
lated in Italy and France, and the art was 
e:xtcnsively cultivated, sometimes under 
regular medical professors. Every branch 
of the equine economy was pursued with 
assiduity and success, whether it related 
to harness and trappings, equitation and 
military menage, or thQ. roetkidical treat- 
ment of the hoofj and the invention of va- 
rious kinds of iron shoe& Evangelista of 
Milan distinguished himself in the educa- 
tion or breaking of the horse ; and to him 
is attributed the invention of the martin- 
gale. 

8. The new science having been ex- 
tended over a great proportion of the con- 
tinent of Europe, could scarcely fail of 
occasional communication with England: 
nevertheless, the medical treatment of 
horses and other domestic animals contin- 
ued exclusively in the hands of farriers 
and cow-doctors, until some time in the 
first quarter of the eighteenth century. 



9. At this period, that branch of this art 
which relates to the medical and surgical 
treatment of the horse, attracted the atten- 
tion of William Gibson,^ who had acted in 
the capacity of army sui^geon in the wars 
of Queen Anne. Hq was the first author 
of the regular medical profession, in Eng- 
land, who attempted to improve veterinary 
science; and the jmblication of bis work 
forms an era in its annals ; since his work 
became, and has continued to the present - 
day, the basis of the superior practice €£ 
the English. 

10. The eighteenth century was abun- 
dantly fruitful in veterinary pursuits and 
publications France took the lead ; but a 
zeal fi)r this branch of science pervaded 
Germany and the states north of that part 
of Europe, and colleges were established 
in various countries, with the express view 
of cultivating this branch of the medical 
art It is said that the French have im- 
proved the anatomical and surgical branch- 
es of the art, and the English those which 
relate to the application of medicines. 

11. The first veterinary school was in- 
stituted at Lyons, in 1762. Another was 
established at Alfort, in 1766. A similar 
institution was opened at Berlin in 1792 ; 
and in the same year, one at St Pancras^ 
near London. In these colleges, lectures 
are given, and degrees conferred. In the 
diplomas, the graduate is denominated ve- 
terinary surgeon, A great number of these 
surgeons have been dispersed in the armies 
of Europe, as well as through the difi^rent 
countries, where they have been employed 
in the medical and surgical treatment of 
diseased animals, to the great advantage 
of their owners. 

12. From the preceding account, it is 
evident that the light of science has shone 
conspicuously, in Ewlto^^scl \5E!>&^'»ss5!fl«»si. 
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while in health, and when labouring under 
disease. In the United States, we have 
no institution for the cultivation d this 
branch of knowledge. The press, how- 
ever, has been prolific in the production of 
works treating cm the various branches of 
the veterinary art; and many persons, by 
their'aid, have rendered themselves com- 
petent to administer to animals in cases of 
disease, in a rational manner. 

13. Nevertheless, the praatice (^animal 
medicine is confined chiefly to illiterate 
men, who, from their laborious habits, or 
from other causes, have not attained to that 
degree of information on animal diseases, 
and the general eflects of medicine, that 
might enable them to prescribe their rem- 
edies on scientific principles. But this 
state of things is not peculkLr to our coun- 
try ; for notwithstanding the laudable ef- 
forts of enlightened men in Europe, the 
blacksmiths form a vast majority of the 
hone^BuageoDB and jdiysicians in every 
part of it; and the medical treatment of 
the other domestic animals is commonly 
intrusted to persons who are still more in- 
competent 

14. The attention d blacksmiths was 
very early turned to the diseases of the 



horse, from the practice of supplying him 
with shoes. The morbid affections of the 
foot were probably the first which attract 
ed their notice ; and descanting upon these 
induced the general belief that they under- 
stood every other disease which might 
Bffed Urn animaL 

15. These men, as labourers in iron, 
were orginally termed ferrers or ferriers, 
fixnn the Latin word ferrum, iron, — and 
their craft, ferriery. These terms, by a 
usual /corruption or improvement in lan- 
guage, have been changed to fiirrier and 
fimriery, both of which still remain in gen- 
eral use, the former as applied to persons 
who shoe horses and administer to them 
medicines and surgical remedies, and the 
latter to the art itself, by which they are, 
or ought to be, guided. 

16. The appellation of veterinary sur- 
geon is applicable to persons who have 
received a diploma 'firom some veterinary 
college, or who have, at least, studied ani- 
mal medicine scientifically. There are a 
few such individuals in the United States; 
and the great value of the domestic ani- 
mals, and the general increase of know- 
ledge, certainly justify the expectation, 
that their number \f ill increase. 
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ON 

THE ARTICLES OF THE PRECEDING PAGES, 

NUMBERED 

ACXX>RDING TO THE PARAGRAPHS TO WHICH THEY REFER. 



1 . What is meant by the word 
Agriculture ? 

2. What is said of the agri- 
culture of the antediluvians ? 

3. To what did Noah resorf 
for support immediately after the 
deluge? 

4. Were die husbandmen, for 
several centuries after the flood, 
acquainted with any proper 
mode of restoring exhausted 
soibf 

5 What people first adopted 
Uie measure of retaining per- 
petual possession of their lands ? 

6. By what means can the 
reader form some idea of the 
extent to which this art was cul- 
tivated, in ancient times ? 

7. Was agriculture neglected 
by the learned men of anti- 
quity? 

8. Until what period did agri- 
culture maintain a respectable 
standing in the Rfunan empire ? 

9. When, and where, did 
husbandry begin to be practised, 
with considerable success, in 
England ? Who wrote the first 
book on husbandry, in the Eng- 
lish language ? 

10. When, and by whom, were 
improvements made on the the- 
ory of this author ? 

11. When did agriculture 
again receive a new impulse ? 
When, and at whose sugggestion, 
was the Board of Agriculture 
established ? 

12. Where have affricultural 
societies been formed, and pe- 
riodical journals j>ublished, in 
imitation of those in Great Bri- 
tain? 

13. In what do die neat mo- 
dem unprovements in nusband- 
ry consist? 

14 To what science are we 
iadebied, Sot many of the im- 



THE AGRICULTURIST. 

proved processes which relate 
to the amelioration of the soil? 

15. What are the cultivators 
of the soil cidled,^ the United 
States ? 

16. What is the general pro- 
cess of cultivating most of the 
productions which have been 
mentioned ? 

17. How are com, beans, pota- 
toes, and pumpkins cultivated ? 

18. How are the crops, merr 
tioned in this paragraph, se- 
cured? 

19. What course is pursued, 
in securing com ? 

20. How do the blacks pro- 
ceed, at their husking matches ? 

21. In what country did In- 
dian com and potatoes origin- 
ate? 

22. For what are the grasses 
valuable to man ? 

23. Where was rice first cul- 
tivated ? 

24. Where is rice now culti- 
vated ? How many crops do the 
Chinese obtain in a year, from 
the same ground ? 

25. How do they proceed, in 
raising a crop ? 

26. How is the crop cut? and 
how is the rice threshed and 
cleared? 

27. When wbb rice introduced 
into the Candinas ? How is it 
there sown and managed ? 

28. Where is cotton cultiviated? 
How many kinds of cott<m are 
there produced in the Southern 
States? 

29. How are the plants pro- 
pagated, and mani4;ed wnile 
glowing? " 

30. When is the cotton fit to 
be gathered ? 

31. 32. How are the seeds m- 
paraied finna IW co\toGL\ T>^ 
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33, 34. Before the invention of 
the saw-gin, how were the seeds 
separated from the upland cot- 
tons ? Who invented the saw- 
gin? 

35. Where was the sugar-cane 
first cultivated ? 

36. When was the cane intro- 
duced into Arabia Felix ? Who 
introduced it into America, and 
the West Indies ? Where is it 
now cultivatei| ? 

^. When was sugar known 
onW as a medicine, in Europe ? 

oS. How is the sugar-cane 
propagated ? 

39. uow is die juice of the 
cane expressed, evaporated, and 
cooled ? How is the symp se- 
parated firom the sugar f 

40. How is this sugar finrther 
purified ? and where ? 

41. How is loaf-sugar manu- 
factured ? 

42. What is molasses ? From 
what is rum distilled ? 

43. From what is sugar manu- 
factured in the Northern parts 
of the United States, and the 
Cahadas? 

44, 45. How is the sugar ob- 
tained fit>m the sap? and now ia 
it clarified ? 

46. What is said of lands in 
their native state? 

47. How is land cleared by 
the Pennsylvanians? 

48, 49. How is land cleared by 
settlers from New-England ? 

50. What is done with the 
ashes obtmned in this mode of 
clearing land ? 

51, 58. What is the process of 
making pot^udi? ana also of 
P^I-ash? 

03, 54. Do the settlers usnalbi 
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1. From what did the Creator 
fi>nii man? and in what situi^lion 
did he j^aoe him ? 

2. What may be supposed to 
have been the state of this art 
belore the flood? 

3. What statement in scrip- 
tare may be regarded as iproof 
of the early attention to garden- 
ing after the flood ? 

4 What is one of the first in- 
dk»ti<ms of advancement to- 
wards civiiizatioa among savage 
nations? 

&. At what stage of refine- 
ment does ornamental gardening 
b^in to be attended to ? 

o. By whom was ornamental 



gardening practised Irom the 
eighth to the thirteenth century ? 

7. When was gardening intro- 
duced into England as a source 
of profit ? 

&. When did horticulture at- 
tract the attention of the first 
characters in England ? 

9. What is sa.d of the ad- 
vancement and present preva- 
lence of English gardening? 

10. What is said of Horticul- 
tural Societies ? 

11. What is said of authors 
who have written upon practical 
gardening ? 

12. What is said of periodical 
publications upon horticuIfUre ? 



13. Can we draw a difttiiict 
line between horticulture and 
agriculture ? 

14 Name the divisrons <^ a 
complete garden. 
« 15. What is said of professed 
gardeners in Europe ? 

I 16. What is saia of gardening 
in the Tniled Slates ? 

! 17. What is said of the hot- 

i honse, and the green-house ? 
18. What vegetables are c(»n- 

I monly culiivated in gardens tor 
the table ? 

I 19. At what particular ob- 
jects does the scientific horticij;|- 

I turalist aim in laying off his 
garden ? 



1. In what does the business 
of the miller consist ? 

2. What method of reducing 
grain to flour is the most simple! 

3. What is said of the hand- 
mill? 

4 In what particular does the 
modem com or flour mill differ 
lh>m the ancient hand-mill ? 

d. What is said of the surfaces 
of the stones ? 

6. What is said of the form of 
the two stones ? 
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7. Explain the machinery of 
^e common mill, as exhibited by 
the picture in this paragraph. 

8. In what manner is the com- 
minuted grain bolted.? 

9. Of what materials are mill- 
stones made ? 

. 10. In what manner is the 
miller paid hr his services in a 
grist mill ? 

11. What is meant by a mer- 
chant-mill ? 

12. What agent is most com- 



monly employed to move heavy 
machinerjr ? and when was the 
windmill invented ? 

13. Where are our most cele- 
brated flour-mills ? 

14 What is hominy ? and in 
what manner is it prepared ? 

15. Describe the hominy mor- 
tar. 

16. What kind of com is com- 
monly chosen for hominy ? 

17. How is hominy prepared 
for the table? 
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1. In what does the business 
«if the baker consist ? 

8. When did man be^ to use 
fiurinaceous grains, as his princi- 
pal means of support ? 

3. In what manner was the 
method of making fermented 
bw^ -df 

'Marwasbrdad 
nvention of 

alwere 

•Dtmal 



7. What kinds of grain are 
most commonly emj^oyed in 
making bread ? 

8. What are the component 
parts of flour ? 

9. How many general me- 
thods of making br^id are there ? 

10. Explain &e theory of mak- 
ing light bread. 

11. What substances are used 
as substitutes for yeast and lell* 
ven? 

12. Is the artof making bread 
universally mactiaed ? 

13, 14 men<M th« V»kki% 



of bread begin to be practised 
as a regular profession ? What 
is said of the bakers of Rome ? 

15. In what manner is the 
price of bread regulated in many 
of the cities of Europe ? 

16. What is said of the law^ 
regarding this subject in the 
United Stales ? 

17. What is said of the labo 
rious nature of this business ? 

18. Describe the daily roH 
tine of the baker*s labours. 

19. What is said of the difl&r- 
, «nl bnnchea of this business f 
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THE CONFECTIONER. 



1. In what does the business 
of the confectioner consist ? 

3, 4, 5, 6, 7, 8, 9, 10. What are 
liquid and dry confects, jellies, 



marmalades, conserves, candies, 
sugar-plumbs, ice cream, cakes ? 
11. In what other articles does 
the confectioner deal 7 



12. In what manner is soda 
water prepared ? 

13. Of what materials are pes 
and tarts composed ? 



THE BREWER, AND THE DISTILLER. 



THE BREWER. 

I. What is meant hy the art 
of brewing? Wlmt kind of 
grain is usually preferred by the 
brewer? 

2, 3. By what means is barley 
.converted into malt ? 

4, & Describe the process of 
mashing. 

6. IIow many times does the 
same malt require to be 
mashed? 

7« What is done with the pro- 
duct of the mashing-tun ? 

8. By what means is the fer- 
mentauon efiected ? 

9. When does the brewer's 
cleansing take place ? 

la Wliat are the denomina- 
tions of the products of the 
brewery? 

II. In what respects do the 



porter 



difiereft kinds of beer difier 
from each other ? 

12. Why are ale and 
called stock liquors } 

13. Where were fermented 
liquors first used ? 

14. What nation is most cele- 
brated for brewing good liquors? 



THE DISTILLER. 

1. From what i^bstances is 
alcohol extracted ? 

2, 3, 4.* From what materials 
is whiskey obtained : and what 
is the process by which this 
liquor is produced ? , 

5. What is done with the re- 
mains of the beer ? 

6. From what are brandy, 
rum, arrack, &c. distilled ? 

7. What is said^of the alembic ? i 



8. For what purposes are 
crude spirits re-distilled, afler 
having been brought to market? 

9. What is said of the decejv 
tions practised in this kind of 
merchandise ? 

10. What is said of the ambix? 

11. Were the ancients ac- 
quainted with alcohol ? 

12. What opinion with regard 
to the UFc of alcohol is becoming 
general ? 

13. What is said of the anti- 
quitv of the use of wine ? 

14, 15. Describe the process 
of making wine. 

16. What deleterious sub- 
stances are used to improve the 
sensible qualities of wine ? 

17. What kinds of wine arc 
most usually met with in this 
country? 



* 1, 2. What is said of the sub- 
sistence of man on vegetable 
and animal food ? What is said 
of the preference of one to the 
other, in diflferent climates? 

3. What is said of the Divine 
permission and prohibitions in 
regard to the use of flesh as 
food? 

4. Whore did the doctrine of 
transmigration arise? in what 



THE BUTCHER. 



countries did it spread in ancient 
times ? and where is it still en- 
tertained? 

5. What is the leading fea- 
ture of this doctrine^pula why 
does it lead to abstinence fiom 
the flesh of animate ? 

6. How are tlie people in the 
country supplied with meat? 
and how in the villages^ large 
towns, and q^iies ? 



^. From whom do the b^h- 
ers obtain their animals ? 

8. In what manner do^ the 
butcher proceed in slaughtering 
an ox? 

9. Where is the meat sold in 
lai^e towTis and cities 7 

10. What is said of the em- 
ployment of runnert ? 

11. What is said of the health 
and corpulency of butchers ? 



THE TOBACCO PLANTER, AND THE TOBACCONIST. 



THE TOBACCO rLANTES. 

1. Of what country is tobaeeo 
a native producdon? What is 
said of the several Twmtk hy 
which it ha»been distinguished/ 

3a 



2. When was this plant intro- 
duced into Europe ? 

3, 4 Detail the circumstances 
which were attendant upon its 
introductioD. 



6. What M said of the difiei^ 
ent species of this plant ? 

8. In what manner is 
CO bed made? 
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fered to the field, and how is 
their cultivation continued ? 

10. What is said of the lobac- 
eo worms? 

11. In what manner is the 
tobacco secured ? 

12. How is it prepared for 
market ? 



THE TOBACCONIST. 

1. What is the business of the 
tobacconist? 



2. How many kinds of snufi* 
are there ? 

3. In what manner is snuflT 
manufactured ? 

4. In what manner are the 
different kinds of snuff piit up 
lor sale ? 

5. Of how many principal 
parts are cigars composed ? 

6 Where is the best kind of 
tobacco for cigars cultivated ? 

7. How many cigars can an 
expert hand make in a day? 



8. Where docs the kind of to> 
bacco grow, of which chewing 
Xobacco is made ? 

9, 10. In what manner is 
chewing tobacco prepared ? 

11. What is said oi the use of 
snuff as a dentifrice ? 

12. What is said of the effects 
of tobacco on the constitution ? 

13. What IB said of the extent 
of the use of tobacco here ? 

14 In what manner is the use 
of tobacco perpetuated ? 



THE MANUFACTURER OF CLOTH, &c. 



THE MANUFACTURER 
OF CLOTH. 

1. In what manner were men 
clad in the primitive ages ? 

2. What fibres of the vegeta- 
ble and animal kind are em- 
ployed in the manufacture of 
cloth ? 

3. How many principal oper- 
ations are comprised in the man- 
ufacture of cloth ? 

4. What objects are efi^ted in 
carding ? and in what manner is 
the operation performed ? 

5. What is said of machines 
for carduig wool in the United 
Stales? 

6. What kinds of wool are 
coniled? and in what does the 
operation consist ? 

7. When, and by whom, was 
the first machine for combing 
wool invented ? 

8. In what does the process of 
sjHnning consist ? 

9. 10, 11. By whom, and in 
what manner, is the operation 
performed? 

12. When, and by whom, was 
the Jenny invented ? 

la. Wnen,and bywhom^was 
the water ^nning-frame u> 
vented ? 

14. By whom, and when, was 
the mtde invented ? 

15. In what manner are the 
fine and short wools carded and 
fjKin in the maBuSsiCtoneBt 



16. What is said of spinning 
worsted ? a«d what of spinning 
flax, by machinery ? 

17. What is the first step pre- 
paratory to weaving ? 

18. Afler the warp has been 
wound on a cylindrical beam, 
how is it prepared for the recep- 
ti(m of the filling ? 

19. Describe the manner in 
which weaving is performed. 

20. What is saia of weaving 
in general ? and what of power 
looms? 

21. By what means is the ir- 
regular nap removed from tlie 
finest cottons ? 

22. How are stuffi made of 
Y^etable fibres whitened ? 

23. How are fine cottons con- 
verted into calico ? 

24. What is said of worsted 
fabrics ?^ 

25. To what kind of stuflit is 
the art of fulling applicable ? 

26. Describe the process of 
fulling. '^ 

27. In what manner ia the nap 
raised, and cut (^ to an even 
surface? 

28. What is said of the manu- 
fiu;ture of cloth in &milies ? 

29. 90. Relate the history of 
the woollen manufacture in 
England. 

31. What is said of the extend 
of the woollen manufactore in 
England? 



32. What is said of the cotton 
and woollen manufacture in the 
United States ? 



THE SILK-WORM. 

1. By what insect. is silk pro* 
duced ? FrcMm what is the silk- 
worm produced ? and what are 
its several transformations ? 

2. In what manner are the 
fibres of the cocoon wound upcx* 
a reel? 

3. What is done with the raw 
silk by the manufacturers ? 

4. What is said of the (nigin 
of the silk worm ? 

5. When did the Greeks and 
the Romans become acquainted 
writhsilk? 

6. What is said of the costli- 
ness of silk in ancient times ? . 

8. Until what period was the 
Roman empire supplied with 
silk by the Persians ? 

9. By whose assistance did 
Justinian obtain some ^gs from 
India? 

10. When, and by whom was 
the rearing of these worms in- 
troduced into Sicily? 

11. By whom, was the silk- 
vrorm introduced Into England ? 
and how has it succeeded there? 

12. What is said regarding 
the silk -worm, and the stlfc 
manufacture Jn the United 
States! 
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THE DYER, AND THE CALICO PRINTER. 



THE DYER. 

1. In what does the art of 
dyeing ocmsjst ? 

2. What is the nature of the 
union of the colouring matter 
wiih the fibres ? 

3. In what manner are the 
several substances to be dyed, 
prepared for the process ? 

4. How are the substances 
used in dyeing divided ? 

5. Name the principal sub- 
stances used as mordants. 

6. Name the leading colours. 
7, 8. What substances are used 

in making the dyes for these col- 
ours ? and how are the interme- 
diate hues produced 1 



10. What IS said of the origin 
and antiquity of dyeing ? 

11. What was the favourite 
colour of the ancients ? and how 
was the mode of communicating 
it suggested ? 

12. What is said of the use of 
this colour by the Jews and 
Babylonians ? 

14. What is said of the Tyrian 
purple ? 

16. What colour was second 
in repute among the ancients ? 

17. By what means was the 
art of dyeing lost, and how was 
it recovered, in the western parts 
of Europe? 

18. What . is said of indigo. 



and some other colouring sub- 
stances ? 



THE CALICO PRINTER. 

1. What arts are combined 
in calico printing ? 

2, 3, 4, 5, 6. Describe the (no- 
cess of calico printing. 

7. In whafrespect does calico 
printing difier from dyeing ? 

8. What is said of^this art in 
India? 

9. When were calicoes first 
brought to Europe ? and when 
was calico printing commenced 
in London ? How many yards 
are supposed to be printed annu- 
ally, in the United States? 



THE HATTER. 



1 In what does the bmineas 
of the hatter ctmsist ? 

2. What is done with the two 
fcinds of hour, which cover the 
skins of the fur-clad animals ? 

3. Of what materials ard the 
body of hats composed ? 

4. 5, 6, 7, 8, 9. Describe the 
process of felting. 

10. In what manner are th^ 
hats coloured ? 

11. Describe the qpentions o€ 
thejSntafter. 



15, 16, 17, la What is said of 
the difierent coverings for the 
head, in difierent ages and 
countries ? What is said of the 
turban? 

19. What is said of the ancient 
hehnet? 

20. What is said of the Ro- 
mans, theScotdi, and the Eng- 
lish? 

21. What is said of the Chi- 
nese, in regard to their use of 
caps? 



23. Can the origin of hats be 
ascertained with certainty ? 

24. What tradition have the 
hatters in regard to the onfpn of 
the art of felting? 

25. When did hats become 
generally known ? 

26^ ^. What is said of the 
adoption of the hat by the 
clergy? 

28. What oppo«iti«m was made 
to the introductioa of hats in 
Enghind? 



THE ROPE-MAKER. 



1. What vegetable iubetances 
are used as materials for ropee ? 

2. Where are the operatians 
of rope-making perfonned ? 

.3. In what does the first port 
of the process consist? 

4, 5, o. Describe the wheel of 
the rope-maker, and the opera- 
tkms oif spinning. 

7. In what does the teoond 
part of thd process ixamat ? 



8. Of how many strands does 
cordage generally oonmst ? 

9, 10. hi what manner are the 
strands formed into small cord* 
age, and also into laige cordage? 

11. At what stage of the pro- 
cess, and in what manner, is tar 
^ppUed to ihe material ? 

la What is said of cotton 
yam and Manilla h«mp ? 

14. What is said of the use of 



animal fibre in the manuActnro' 
of ropes? 

15. Where is hemp cultivated? 
What is said of flax, as a mate- 
rial 9a cordage, and of hemp, as 
a material for cloth ? 

16. What is said of the gene- 
ral utilitv of tlys manufacture ? 

17.' Orwhat use are old ropes? 
18. What is said of the i» 
ven3Ci0&^ ^kiok^afCV. 
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THE TAILOR. 



1. In what does the business 
of the tailor consist ? 

2. In \\\^at manner is the mea- 
sure of the person taken ? 

3. By what classes of work- 
men, are the several parts of the 
labour performed ? 

4. What is said of the employ- 
ment of females in this business? 



5. Name the instruments em- 
ployed in performing tlio opera- 
tions of the tailor. 

6. What is said of the art of 
the master tailor, and his quali- 
fications ? 

7. By whom was given the 
first hint as to the art of (Noth- 
ing the human body ? 



8. What is said of the primi- 
tive method o£ sewing? 

9. Whatissaidof the practice * 
of this art as a business? 

10. Describe the Roman to^a. 

11. What is said of the iumca 
of the Romans? 

12. What is said of the toga 
prtBtcxla, and toga virilis t 



THE MILLINER, AND THE LADY'S DRESS-MAKER. 



THE MILLINER. 

1. Name some of the materi- 
als used by the milliner. 

2. Describe the process of 
making a hat or bonnet 

3. What is said of Leghorns ? 

4. Describe the process of 
making hats from straw. 

6. What is said of the anti- 
quity of head-dresses ? 



7, 8. What is said of the head- 
dresses of the ladies, in the 
eighteenth century? and what 
of those of the present age ? 



TOE LADY'S DRESS-MAKER. 
1. What is said of the anion 
of this business ^th that of the 
milliner? 



2. Why are not the custom^ 
ers of the dress-maker easily 
pleased? 

3. Why should the dress-ma- 
ker understand smnething of 
anatomy and physiology ? 

4. From what country are the 
&shions for ladies' dresses gene- 
rally procured? 



THE BARBER. 



1. What is the business of the 
barber? 

2. What is said of the prac- 
tice of sliaving among the peo- 
ple of antiquity ? 

3. When was the practice in- 
troduced Bnuma the Romans ? 

4. Where did the first barbers 
of Rome shave their customers ? 

5. When was this custom ban- 
ished from the western empire ? 
and when was it again revived? 

6. By whom was the,«custora 
of shaving introduced into Rus- 
sia ? and what circumstances at- 
tended its introduction ? 

7. In what manner did the 



Spaniards puxush the loss of 
honour ? 

8. What anecdote is related 
of the braye John do Castro? 

9. ^Vllen did whiskers attain 
their highest degreeof &vour ? 

10. What is said of the whis- 
kers of C(»ifuciu8 ? 

11. What are the usual requi- 
sites fer shaving ? 

12. What is said of dressing 
the hair in ancient times f 

13. In what manner did the 
adult Romans wear their hair? 

A5. What is said of the antip 
quity of artificial hair ? 
17. At what period were wigs 



first worn by the fashionables of 
Pans? 

18. What is said of the oppo- 
sition of the clergy of £ngiand 
to wigs? 

19. What cause is assigned 
for the easy introduction of the 
wig? 

20. What is said of the fashion 
of wearing wigs ? 

21, 22. What is said of manu 
&ctiiring wigs and false curls ? 

24, 25. What is said of the 
})erformance of surgical opera- 
tions by the barbers and oath- 
keepers ? and what <^ the bar 
ber*B eiffkl 



THE TANNER AND THE CURRIER. 



THE TANNER. 
1. In what does the art of 
/loAnii^ consist? 
& What is Mid nspeetiag 



the antiquity of the art of 
tanning? 

3. What is said regarding the 
true principle of tanning ? 



4. Bvwhora was the subject 
throughly investiffated ? and 
what was the result of the in- 
vestigation ? 
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5. Describe the akin which 
envelopes the bodies of ani- 
mals. 

6. What denomination is given 
to the dpos of large animals ? 
and what fo those of small ani- 
mals? 

7. 8, d. Describe die process 
of Biaking sole-leather » 



la What is said of oak bark, 
and other astringent substances 
used for taiming 1 

11, 12. Describe the process 
of tanning calf-skins. 

13. From what sources does 
the tanner obtain his hides and 
skins ? and what is said of hides 
obtained £rom South America I 



THE CURRIER. 
1. What is the business of th0 
currier T 

3. Describe the pi«>ce8B of 
dressing the calfidun. 

4. What is said of blacUiMr 
horse-hides, and harness leaflieff 

5. What is said of the divi- 
sions of the trade of the cunier f 



THE SHOE AND BOOT MAKER. 



1. What is said of the anti- 
quitjr of the shoe? 

2. Of what materials did the 
people of antiquity manufacture 
their shoes? 

3L What is said of the cover- 
ing used ibr the feet by the Ro- 
mans? 

4. What kind of shoes were 
worn by the senators ? and hke- 
wise by the women? 

& Whtt is said of the boots 
worn in ancient times ? 



6. What is said in regard to 
the fiushion of boots and moes in 
difierent ages ? 

7. What is said of rights and 
2e^«, and crimping ? 

9. What is said of the mate- 
riids for boots and shoes, em- 
ployed in Europe and America? 

10. What is said of the me- 
thod of carrying on this busi- 
ness? 

11. What is said of the difier- 
ent siaes of shoes odd bdolB t 



12. Describe the procen of 
making a leather shoe ? 

14. What is said of shoe- 
thread, and shoemaker's wax ? 

16. What is said of wooden 
pegs and brass nails ? 

17. What is said of jounMy- 
men ccmfining their attrition to 
particular kiiuls of work f 

18. What is meant by being 
on a irampt or u^ipping f&e catr 

19. WlatiBaaAofikeJhding 
atorestsmdikehaiher-cuaert 



THE SADDLER AND HARNESS MAEER, &c 



THE SADDLER AND HARr 
NESS MAKER. 

1. What is said of the inven- 
tion of the saddle ? 

2- What did the rider use on 
the back of the horse, beibre the 
saddle came into use ? 

a What is said of the uae of 



the saddle amoitf the RMoansf 
and likewise in England ? 

4. What is said of the tree of 
the saddle? 

5, 6w Describe the process of 
snaking a oommMi saddle. 

8. Inscribe the process of 
bridles and harness. 



THE TRUNK MAKER. 

1. In what does the maniifto- 
ture of trunks consist? 

t. What is said of the nate- 
rials-of which the- best kind of 
trunks are made? 

3 Howknghastrank-making 
been a sepanile trade ?^ 



THE SOAP BOIIER, AND THE CANDLE MAKER. 



THE SOAP BOILBE. 

1. In what does the busii 
of the soap boiler ooasist? 

SL In vniose works does the 
eariiest notice of soap occur f 

^ What substances were need 
Ibr cleansing the skin and arti- 
dea of etothing,befi>re soap was 
iBTented ? 

4. Name the substances most 
oommonly employed in making 
sottp* 

& What is said of soda ? 



6. What is said of bariOa and 
Aelpf 

1, 8k 9, la Describe the pro- 
cess of making oommod brown 
(Mr yellow soap? 

ll. In what manner is the 
soap cut into ban? 

18, la What is said of the 
adulterations of soap? and in 
what manner may tney be de- 
tected? 

14. What is said of the man- 
ufactfte of *«^ soap ? 



' 15. WhatissaidorMEUwdnee 
white soap, Caslfle, and loileC 
soaps? 

16. What is said of the man- 
ufaotore of white soap f 

17. In what manner is the 
mottled appearance of 
soaps pndoced ? 

THE CANDLE MAKER. 
1. De6ne the inlsect of I 
candle makers laboois^ 
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3. What is said of the mate- 
riaia of which the wicks of can- 
dies are made ? 

4. In what maimer are the 
wicks prenared 7 

5. In woat maimer is tallow 
separated fiom the meml»axi- 
ous part of suet f 

6» 7. How it tried tallow pre- 
pared lor aj^ilicatioii to the 



wicks ? and in what manner is 
the am)Ucati<Hi made 7 

9. J[>e8cyibe the |»oce8s of 
making mould candles f 

11. Describe the manner in 
which bees'-wBX is whitened, or 
Ueached ? 

12. From what animal ia qper- 
maceti obtained? 

13. 14, 1& Describe the pro- 



cess hv which spermaceti is aep- 
anitea from the oil. 

16. What use is made of 
sperm-oil? 

17. What is said of the erigfai 
of the art i^ making candles? 

la What is said of the kuaqja 
Dsed in ancient times? 

19i What it said of die taUow 
tree? 



THE COMB-MAKER AND THE BRUSH-MAKER. 



THE OOmi-MAKElL 

1. For what purposes is the 
comb used, and of what materi- 
als is it made ? 

2. What is said of the inven- 
tion of the comb? 

3. What is said of the dinfei^ 
ent species (rf* die tnrde? 

4. What is said of the use bf 
the shell of the hawk*s4)Ul tiir> 
tie by the ancients ? 

5, 6w What is the general sixe 
of the hawk*s-bill turtle ? and on 
what part of the ammal does the 
shell grow ? 

7, 8, ft In making combs from 
the horns of cattle, what is done 
before the teeth are eat? and 
in what manner are the teeth 
eut? 



10. What is said of the faom- 
mngnuu^inet 

11. How are the combs pol- 
ished? 

12, 13. What coloors are pte- 
ierred? and in what maimer 
are they produced ? 

14. now are the oombs 
broc^t to the piopCT shi^? 

16. What is said of welding 
tOffDther pieces of shell ? 

17. What is said of carved 
work on c ombs? 

THE BRUBH-MAKER. 

1. Whatissaidofthegoieral 
use of bruriies? 

2. From what soorces does the 
brurit-maker obtain his stocks 
andbandlea? 



3. In what does flie firrt jmit 
of the process of brash-makiiig 
consist? 

4. Whence are &e bristles ob- 
tained? 

& In what state are the Im- 
tles, when they come into the 
hands of the brash-maker ? 

6. In what manner are the 
bristles assorted into different 
lengths? 

7. By what means are the 
bristles ftstened into the stocks 
of the brashes ? 

9. For what purposes is a 
veneer applied to the back of 
thebrudi? 

la What part of the manu- 
facture does me ornamenter per* 
ftnn? 



THE TAVERN-KEEPER, 



1. What are the several de% 
naminatkxB appfied to hooses 
of pnUic entertainment f 

2. Why is the basiness of the 
tavern-keeper one of great pub- 
lic utility ? 

3. What is said of the susten- 
ance and protection of trevel^ 
lers in the eurly ayes ? 

4. What is-said of the hospi- 
tality of the ancients ? 

& What precautiofis w^« ob- 
, tenred by ainngen among the 



Greeks, when one applied lor 
lodging? 

6, 7. What!? said of anan|e- 
roents for mntoal accommoda- 
tion among the andents ? 

a What is said of the hospi- 
tality of the middle ages ? 

a What is said of the hoapi- 
tadi^ of the nobles of Europe 
in naiticnlar ? 

la What circumstances led 
to the general estabUshment of 
inns? a' 



11. At what period 
inns estabtiriied by law in Soot- 
land? 

12. What M said of legislatiTe 
enactments as applied to this 



13L What is said of the amount 
ot traveOii^ and what (^ the 
tavenisof the present c«itury ? 

1&. What is said of the tavem- 
keeper*s license ? 

16, 17. What is said of tan- 
perance taverns ? 
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THE HUNTER. 



1. Wimt if Slid of hunting and 
fidiing ai the primafy occupa- 
tions of man ? 

2, 3. What 18 said of manjr of 
Uie branches of Noah's family f 

4. What is said of Nimrod ? 

6. What is said of WilUam 
the Conqueror ? and what of the 
game laws of Great Britain ? 

8. VRiat quadrupeds are most 
hunted in Europe ? 

d. What is said of punting the 
wolf? 

10. In what manner is the lion 
hunted in Africa 7 

12. Which are the most ibr> 
midable animals in North Ame- 
rica? 



13. In what manner ^io the 
North American Indians hunt 
the bison ? 

14 What is said of the fur- 
clad animals in North America, 
and in the Northern parts of 
Asia? 

15. What is said of a fur com- 
pany, formed by Prince Rupert 
and others? and what of the 
North- West Fur Company? 

16. With what commodities 
do tfiese companies supply the 
Indians ? and what skins do they 
receive in return ? 

17, 18. In what manner is the 
intercourse managed with the 
Indians? 



19. What is said of the prose- 
cution of the fufwtrade by a clasa 
of men in Missouri ? 

aa What is said of the eflecta 
of the warfare which has been 
carried on against the largef 
quadrupeds, and fur-clad animals 
of Nortn America ? 

21, 22. What is said of the for 
trade prosecuted on tlra north- 
west coast of America ? 

23. What animals are the 
chief objects of pursuit \fy the 
hunters of Sibena? What is 
said of the exiles and oonqaered 
tribes of Siberia ? 

24. Where did the custom of 
wearing furs originate ? 



THE nSHBRMAN. 



I. What is said of the use of 
&hes as food in the early ages ? 

2, 3. Where is found the eap> 
liest notice of the actual use of 
tlus class oi animals ? 

4. At what time had fish be- 
come a r^^lar article of diet in 
all parts subject to the Roman 
empire? 

5. What methods of catching 
fish were pursued in ancient 
times? 

6. What is said of the great 
variety of fish by LinnaBUsl 

7. What is said of the suppty- 
. ing of towns and cities wim 

fr«ih fish ? 

a What is said of the differ- 
ent varieties of the herring ? 

9,ia What is said of the win- 
ter residence of the herring, 
and what of its emigrations ? 

II. How far soiith do these 
fish proceed? 

12. What is said of the young 
herring? 

IsTIi. 15. Wheis, and how 
are these fish caught? 

10L How M this fkh estimated 
in the SoutAem states ? 

17. By whom was this lish 
hrooght into notice ? 

18. What issaid of the shad? 
la What &B said of the char- 



acter, numbers, and general 
utility of the mackerel ? 

^20. In what manner is this 
fish cauriit ? 

21. winr was this fish much 
esteemed oy the Romans ? 

22. To what genua of fishes 
does the salmon belong? and 
where is it found ? 

23l What is said in rM;ard to 
the attachment of the saCnon to 
their native river, and to the spot 
for the annual deposit of their 
spawn? 

25. By what means are sal- 
mon caught? ^ 

2S. In what countries are sal- 
mon fisheries numerous ? 

27. In what parts of Europe 
is die cod-fish found in tne 
greatest abundance ? 

28L Where aro the chief 
places of resort lor diis fish on 
the ooaalB of America ? 

99. What natkHM haw ac- 
quired the risht to eatch and 
cfiro Ush on me Grand Banks, 
and several other of die British 



do. By what means tae the 
fish eaucfat on the Grand Banks? 

3L ^Jn what manner aro 
they treated after having beea 
cai^l 



32. How aro the fish caosht 
on the const of Labrador, and at 
the other places toentioned ? 

3a Wlfeit kind of seal is the 
most numerous and important ? 

34 On what accounts is this 
uiimal valuable ? 

36. What is said of a sealing 
v<^age46 the Antarctic ocean f 

37, 38. What months of the 
year are best adapted for seahng 
m the Arctic ocean ? In what» 
maruier are the seals cauRht? 
and how are the skin and blub- 
ber taken off and secured ? 

3a What is said of the dififeiw 
ent species of the whale ? 

40. Where is /the mystecetoa 
found? 

41. On what principles are the 
vessels engaged in this fishery 
fitted out? 

42. When do the whalers 
commence opeiatiofis in the 
northern latiukies? and between 
what latitodea ,are the whalea 
met with? 

4a What is saki of the prepa- 
rations on the fishing stations for 
attacking the whale ? 

45. Describe the conduct of 
the fishermen in QUBinit. «.C ^ 
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46b ^- What is Ike conduct 
of dfte wbaie ofier Inving been 
Urackf and wfaet ot tftM men 
wken ftet to tlie aiumal r 

48L What paiticQlar p«"»i«» 
u frnHoable to rafrhiiy this 
■nhnalt and what mim 
alder 

4a DeMsibe the 
lihicfa the blnbher m eecored. 

SO. Deacribe the falnbber. 

&L WhatM aid of the whale. 



f 
«. What m dona w^ the 



chanka of blabber befera die 
whalea leave the fidung am- 



97. What people fint 



? 
53^ In what 



the fiitteia or 
f 
M. Where is the 
rarhahK fixnid in the 
nnoibeiaf 

-5&, In what Banner do the 
whal«s proceed in catrhing Ihia 
animal? 

d6i How iHich ofl ii obtained 
fion a laige cachalot I 



j 5a Whotledtothe 
ii the oil ! of the principal 




of the 



wkde? and 



in the 



! 
59. WhatM 



ea Wfaatii mid «f dM Eag- 
lidiwhalfrAiheiTl 

61, 6a What ii mid «f die 
whale^riwiy of dM Unilad 
I 



♦•- 

r 



THE SHIP.WRIGHT. 



1 What ■ mid of Nodi'a 
aAf 

a Whafti8 8aidofd»epragrea> 
■ve al^ in naviptiao among 
the ancient EgyptHnsf 

a WhatiimidofthftnBeor 
the laft bflbfb P hwroriaiw f 

^ For what papoam wse 
the fint ve m tJa roMtracted by 
the Phia ni cian a f and what 



? 
& What is mid of the 

of ahipa in 
r WhatWM the 
approved lengdi of a dup o€ 
? and likewiw that iv 



miile parpuma f 
a What is mid of the 
■a. rowen, and bow f 
7. What is aaid of the a 



a What 



of Europe, nearly a total des- 
tmctiun of the art (rf* building 
diipif 

a What drcmnslaDcet occa- 
aioned a renewal of diii ait in 
the middle ages ? 

la To what parlicnlar diaeo- 
veiy is attribiilBd tiie great 
change in die general conatrao- 
tionM vemriaf 

11. To what nationa are we 
indebted fiir moat of the im- 
p ro v emenfc in ahip^wril di ng ? 

la What ia aaM of the Im. 
in the United 



r 

la What ii die fint diing 
done towardi bmUing a vend 1 

14. Whatkindiof thaberare 
nmd in die United Slatm r 

1& What ia aaid of the crooked 
adcki which ftipihe 
dMveaael? ^ 



la In what 



do dm 



m 



die 

17. In what maimer are die 
aevend paitB of the fimne pat 
tocelher I 

la What is aaid of apolying 
Biwl faifrning nn thr plafilrn T 

laWhatiiaaidoftt 
andactaperf 

Sa Whatiamidof 
the bottom of the veaad f 

SI. What are the 



prepantioai fiir a laonch t 
Sa When eveiy dung hm 



ready, what 
the vcm e l to glide into 



toean 
diewmerff 
sa What 

in modem timmf 

S4. Whntiaaaid 
dmvemdl 



of alaanch 
it 



L in what dooadie 
af die maiinar eonatatf and 

■r of die 




a What la aaid of the odvan- 

t^ea laaiiliiiig to iheworid at 

laige fiom due boiinemr 

4, IVlatiiaBidof theaaOon 

m ngud to Aeir 

fondbeliiidr 



THE MASINE&. 



■V 



a Whatia mido f dm^ 

Iff aakdftl pSot matfr' 



a What la aaid af die 



of 
voya ge T 

T . V^hat 
wte hod emaped die mnltip&ed 
d m g u aqCtkfcaa^^ 



a Whatiamidof die 
of 




a What B said of thenar 
lion of the Gaithaginiana r 

la What ia aaid of die dedine 
and revival of navigation I 

11. What vms die chief canae 
of die rapid advance in naviga- 
tkn! 
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I2w What is said of the man- 
ner of using the magnetic nee- 
dle, until the year 1302 f 

14. To what natiod is naviga- 
tion indebted for many Taluam^ 
improvements ? 

15, 16. What is said of the 
discovery of the New Worid by 
Columbus? 

18. What instmmentB are now 
employed in navigation ? 

19, do. For what purposes are 
the mariner^ compass, the azi- 
muth compass, the quadrant; the 



sextant, the chronometer, the 
hal^minute glass, the log, and 
thesoundingline severally used? 

21. What is meant by naviga- 
tion proper t and what by navi- 
gation common f 

S2. What is said of the appli- 
cation of steam to the purpcees 
of havigation? 

23. What is the chief obstacle 
to the employment of steam in 
ioi^ voyages ? 

di. When, and by whom was 
the expansive fiirce of steam dis- 



covered ? Who constructed the 
first workiiw steam engine ? 

25. Who nrst suggested steam 
navigatitm? and who tendered 
it comj^tdiy successful in prac- 
tice? 

27. What is said of Greenwich 
Hospital ? 

Sok What is said of the gene- 
ral character of seamen in every 
age of the world ? 

29. Whet is said of Ae super- 
stitions of many of the inhalH^ 
ants of this country? 



THE MERCHANT. 



1. What is meant by the word 
merchant? 

2. How are importing and ex- 
pCMling merchants distinguished 
tJNMn each other ? 

3L How is the business of 
merchants transacted in foreign 
couimieB? 

4. What is said (rf'the imposi- 
tion of duties on foreign goods f 

5. What is said of tne sale of 
goods to merchants of d^rent 
grades, before they come to the 
consumers ? 

6. What is said of dealers in 
a small way ? 

7. What IS said of the general 
retail merchant ? 

8: What is said of barter ? 

9l How oflen do the country 
s^Mekeepers visit die cities, to 
rej^enish their stores ? 

la What is said of the high 
antifjuity of commerce ? What 
is said of the precious metals as 
a standard of value ? 

11. Where do we. find the 
earliest hint respecting the ex- 
istence of trade between difibr- 
ent nations ? 

12. What is said of Egypt as 
the emporium of commerce ? 

la What is said of the PhcD- 
nicians, and their chief cities, 
Tyre and Sidon ? - 

14. What eidect had tiie set- 
tlement of the Israelites, in the 
*• Promised Land,*' on the Phce- 
mokni? 

39 



15. What more is said of the 
colonisl system of the Phceni- 
cians? 

16. What is sdd of the policy 
pursued by Carthage 7 and what 
of the three ** Punic wars **? 

17. At what period was Tyre 
in its most prosperous state ? and 
when was it finally destroyed ? 

16. What is said of the city of 
Alexandria ? 

19. What is said of the prose- 
cution of the plans of Alexan- 
der by Ptolemy ? 

20. What is said of the fleets 
of Ptolemy, and trade to India ? 

21. What is said of the Greeks, 
in regard to their attentimi to 
nautical affiira? and what of 
Corinth? 

22. When did Rome become 
the great mart lor the sale of 
mer^andise ? and what did the 
Romans give in return lor it ? 

23. What more is said of the 
city of Rune ? 

24. When was Byzantium 
made the seat of the Roman 
empire? and what were the 
el^ts of this measure ? 

25. At what period did the 
mvasions of the Roman empire 
oommenoe? and what vi^re 
their fleets on commerce and 
the arts? 

26. What is said of the contin- 
uance of trade in the Eastern 
empire? 

27. What is said of the oon- 



quest of the Saracens ? and their 
enjoyment of tho eastern trade ? 

28. What is said of the preju- 
dice of the Christians against 
the followers of Mohammid ? 

29. What European power 
first rose to commercial emf- 
nence? 

30. What is said of the houses 
first built by the refugees ? 

31. When do we find the Ve- 
nitians tmding toConstantino]>Ie? 
and likewise at Alexandria? 
What cities rivalled Venice in 
the tenth century ? 

32. What is said of the Cru- 
sades? 

33. Where did commerce and 
manufactures begin to command 
attention in the thirteenth cen- 
tury ? What precautions were 
taken against robbers and ban- 
ditti? 

34. What is said of the Hanse 
Towns? 

35. Where, and how oflen did 
the representatives of the league 
meet ? • 

36. What were the objects of 
the league, as disclosed in the 
fimrteenth century ? 

37. By what means was the 
treasury of the league supplied ? 

38. Why did the princes of 
Europe combine against* the as- 
sociaticm? and when did they 
command their cities to w|^ 
dmw from it ? 

39. How long did the traded 
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QUESnONS ON THE ARIlCLfS 



tlM EmC IndMf eontiniie to be 
etnried on through Penia and i 



*?r 



? 



What efieot had the dit- 
oorery of America, and the use 
•f die new patiiway to India, on 
the peopie of Europe f 

41. What nation non gained 
the whole control of die Eaet 
ladia trade? 

42. When wae Pmlagal mb- 
doed bf PhiUp IL King of 
Spataif 

48. What 18 aid of die people 
of HdUand, and dioee of six 
other provinoee, in regaxd to 
their war with Spain, and their 
opeiationi in the East Indies? 

44. How long did the United 



IVovinoee eq^ the whole trade 
of the East? 

4^ What is said of the oom- 
meroeof the British Islands, pre- 
vkms to the last centoiy ? 

46. What is said of the oom- 
meroe of Great Britain, since 
Elbcabeth ascended the throne ? 

47. What is said of the com- 
merre of the United States ? 

48. How many kinds of banks 
are there? 

49. When, and where, was 
die fiist bank established ? 

50. What is said of the anti- 
qoitv of lending houses ? 

51. What is said of the iree 
gifts collected by the church in 
the eariy ages of Christianity ? 



58. What is said of the pep- 
mission of the Roman Pontin* in 
regard to chaiging interest oo 
loans? 

53. What is said of die Jews 
and Merchants of Lombardy ? 

54. From what circumstances 
orkinated billsof exchange ? 

56. When was die Bank of 
Enghind established? 

56, What is said of banking 
institutions in this countiy ? 

57. What is the nature of the 
business done by our banks ? 

5a What is said of die Bank 
of North America ? 

59. What istheamoontofthe 
whole banking capital in the 
United States? 



THE AUCTIONEER. 



' 1. What is an aoctioneer ? 

2.2. What is said of die laws 
and usa^ regarding sales by 
auction m the several states of 
odr Union ? 

4. What is said of die sale of 
merchandise by auction in our 
principal cities ? 

5. In what manner is a pro- 



posed sale at auction nmde 
known? 

6. In what manner is a nie 
of diis kind managed ? 

7. What is said of die *<stle 
by inch of candle ** ? 

a What is said of ciadilB 
given at dieee sales? 
a What is said of Oils mode of 



sale in die oompulaofy pqnnent 
of debts? 

la What is said of it, in the 
setdement of the estates of de- 
ceased persons ? 

11. What is said of die sale by 
anetfion among die Romans? 

18. What is said of suppressing 
Mdes of merchandise al auclkm 1 



THE CLERGYMAN. 



1. What is said of die choice 
of the Aposdes by our Saviour, 
and their commission ? 

8. When did the apostles 
commence their enterprise ? and 
what success attended their la- 
bours? 

3. What is said of the*ordinap 
tion of other persons for diis 
same work ? 

When did the Christians 
me superior in numbers to 
lagans of Uie Roman em- 

Where did the Chrisdam 
I first and second centuries 
, for worship? 
What is said of die action 
^ ..o^u i^uroh, ia Batten 
t 



a Whatissaidof dieaulgee- 
tion of the whole dkurch to the 
Pope of Rome, and the Ffttriarch 
of Constantinoide ? 

9. Why was the conquest of 
the Roman empire, by the bar* 
barians,ii])iorious to the church ? 

10. When did Martin Ludier 
begin his opposition to certain 
practices ana doctrines of the 
church? 

11. Who were distinguished 
by the appellations, Reformiers 
and Proleslanis f 

18. What division of die 
church is called by the Roman 
Cadiolics, the Western Sdkismf 
and what the Etulem St^ismt 

13. What has been the osten- 
sible olqect of all the churches 



difieringfiora the Romish 
municm? 

14, 15, 16, 17. What issaid of 
the government of the diflerent 
churches? 

18. What literary and religi- 
ous qualifications have been re- 
quired for admission to orders ? 

19. What is said of die dergy 
of the Roman Catholic church? 

80. What are the especial da- 
ties of cleigymen ? 

31. Why do ministers of the 
^pel occupy an elevated stand 
m all Chrisuan comnuinities? 

88. How are the institutions of 
religion supported ? 

!^ 84, 85. What k said of die 
salary of the ministefs of die 
goapel? 
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THE ATTCmNEY AT LAW. 



1. What issn attorney at law? 

8. In what has this proieseion 
its fbandatiMm ? 

3, 4. What does municipal 
law emSreoe f What is meant 
by statute law, and what by 
common law! 

5. How many departments of 
government are provided for, in 
tiie constitutions of the United 
States^ and of the several states ? 

6. Where is the judicial 
power of the United S^tes 
Tested? 

7. Of what cases does the ju- 



diciary of the United States take 
cognisance? 

8. 9, la What is said of the 
judiciary inrstems of ttte difler- 
ent States f What is said of the 
office of justice of the peace ? 

11. What quaUficabons are 
required for practising in the 
magistrate's court ? 

12. Whatissaidofthecoimty 
courts, and what of the superior 
courts ? 

13. What is said of tiie deci- 
sion of civil cases on princi|des 
of equity ? 



15. When a client has staled 
his case to his attorney, what is 
the particular province of the 
latter? 

16, 17. In what manner is the 
suit managed in the county 
court? 

18. What causes are brought 
before Ae judge or judges for 
a^iodication ? 

19. What business of a pri- 
vate nature has the lawyer? 

90. What is«aid of the otility 
and respoDsilnlity of this pioies- 
sion? 



THE PHYSICIAN. 



1. On what is the profesrion 
of the i^ysician founded ? 

2, 3. Where does the scrip- 
ture seem to pUce the ori^ of 
diseases and other calamities of 
men? What is the substance 
of the Gvacian fiiUe of Pando- 
ra's box? 

4. Why may we infer that 
medicinal remedies were ap- 
plied in &e earliest ages of the 
numan race ? 

5. To what was die origin of 
diseases attributed in some of 
the ancient nitons ? 

6. Where was the healing art 
cultivated at an early period f 

7. What custom of the Clud- 
deans is alluded to in this parap 
graph? 

8. Where were the fust re- 
cords of medicine kept? 

9. Who is esteemed the ftther 
of medicine ? 



10. Under whose patronage 
did a medical sdbool becmne 
eminent in Egy^ptt 

11. How long did Rome e^st 
without a professional physician 
in it? 

12. What was done by die 
Romans in cases of pestilence 1 

13. Who was the fiist who 
practised physic at Rome, as an 
art? 

14. What was the efiect of 
Cato's in^ence against the 
Greek physicians ? - 

15. Who was the fifst medical 
writer of considen^tion at Rome? 

16. What is said of Galen ? 

17. After the destruction of 
the Western empire, where was 
the science of medicine culti- 
vated? 

18. When and where, did the' 
caliph Alraonsur estabUsh a 
hospital for the sick? 



' 19. What is said of the pro- 
gress of the science of medidne 
m thisparagraph? 

20. To whom was the cuie of 
diseases confided in Europe, 
previoua to the revivkl of medi- 
cine? . 

21. When did chemistiy first 
b^^ to attract attention?— 
When, and by whom, was the 
circnlf^on of Ihe blood disco\*- 

22. What is said of the dis- 
coveries and theories of the se- 
venteenth century ? 

23. What is sau! of die mem-' 
ben of this profession in the 
present ceiifiiry? 

24. Name the prim^pal 
branches of medical science. 

25. What is said of the ad van- 
tage of a diploma ? 

26. What IS said of the pne- 
tice oC this profession ? 



1. What is the olgeet of the 
adenttfic cheaaist? 

2. What is said of tfie ooro- 
pnhensiveness of chemistry ? 

a What » said of the or%in 



THE CHEMIST. 



and meaning eftiie word ehem- 
istnr? 

4. What was the leading 
doctrine of the alehymiatic phil^ 
osophen? 



& What is nid of the writeni 
on alchymy between the ta^ 
and the aixteenth centoriea f 

6. What is said of the f« 




T^^OL VX^y^aOXJ 13a £S^JT5SC13S, 
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'4 Wu^ 



V- 
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^*M ■■-.-*■ 



THc Manwr. 






j lit Wtei0«Wii4^tfb*tftfS«ef 
0ut tmutm md «4lm'M tifiartar t 




imn^kame l»ihe 



91. as. Wlflt » 
MftMi 0f rngfUSfOai tteah X 
fitel of fbMT MtfOTMb r 

aS^ai WbM«flHd0rMnpr«l 
«)»nlloai p eifciB i ed oa die 
tMdb io aneieiit Iiibm? 

a5,a6. Wlwt is Mid of the do. 
eUM md imrival of the ait of 
danifaitfyf 
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I WttNl )« mM of M'tMNflff til 

N* S\W^^i ^iMtfK |iftiwl|y 

WnI li(*fl|iiMlMH J»r«<VNlllHl r 
Im^ I« Milt iir m'titMiki In 
W4nh I'iiiM f 
HHl In HHitt Itf MihlNltM 

mw m¥Mk l»MiPM ki b* 

I I^MMMMMMM f 

GfMI 



A. WtiMi i« Mid of (nirkniani* 
ly fM r«tfiint« It* InAuMiM on 
«flii«Hii(iti 7 

* 7. WlinUimrMihM ofliMiming 
wcm l«ii||lil lu Um Oftlhtdml 

Hl'lNNllllf 

M, Wtt«n warn lh«M iGhonli 
»Mr|NiMiMl liy lilt ounvMiluiU 

lll>lllHlUf 

U. With wlmt oitler of monlui 
wurn iKiNNi H^hoolM rtmn^rlml t 
' mil. WhAUvMOdufthedf- 



cree of Charlemagne in relation 
Io Mshoola? 

\% What M Mid of ihe Mhoola 
of tlio Jewish rabbins? and what 
of the Arabian schools? 

1& What is Mid of the emi- 
nent men who proceeded from 
ihe conventual schools? 

14. What is mid of the origin 
of imiversities? 

15, What is Mid of the di viaiQiii 
of the students into waiontt . 
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1^ 17. What is said ot acar 
demical degrees? 

IB, What is said of ^e col- 
leges in the eariy universities ? 

19. In i;vhat manner were yie 
Ceacfaers in the universities paid ? 

20. To what influence did the 
univenitiee become subject? . 

2L What is said of popular 
fldiools, ooonected with the con- 
vents? 

22. What is said of the lower 
parish schools ? 

23. What is said of the teach- 
ers employed in the trivial imd 
other schools? 



26. WhatissaidoftheJeiony- 
mites? 

26. What is said of the study 
of the ancient classics ? 

27. What is said of the influ- 
ence of the art of printing, and 
of the reformation ? 

29, 90, 31, 32. What is said of 
education in Italy, Spain, Por- 
tugal, Austria, and France? 

13, 34, 35. What is said of 
education in England, Ireland, 
Scotland, and Russia ? 

36. From what circumstance 
has the great attention to educa- 
tion in the United States arisen? 



38, 39. What particnhus are 
mentioned in relation to schoob^ 
in the states in which they ai^ 
^established by law? 

40. Why do these schoob fidl 
in fiilly accomplishinff the ends 
ibr which they have been insti- 
tuted? 

41. What is said of the public 
schools in the cities and populous 
towns? 

42. What is said of select 
schools and private academies? 

43. What is said of private 
tuition and schools in the south- 
em states? 



THE MUSICIAN, AND THE MUSICAL INSTRUMENT MAKER. 



1. What is meant by the word 
music? 

2. What is said of the use of 
musical instruments before the 
flood? 

3. What is said of music 
among the Hebrews? 

4. 5w What is said of music 
among the Greeks ? 

6. When did the Greeks be- 
gin to cultivate music as a sci- 
ence? 

7. From whom did the Ro- 
mans derive their music ? 

8. What is said of the use of 
musioai instruments by the Ro- 
mans? 

9, 10. What is said of the man- 
ner of expressing musical tones 
in ancient times ? 

11. Vi what way was the time 
of the notes indicated ? 

12. In what manner were the 
fifteen chief notes of the Greeks 
expressed by the Romans ? 



13. What improvements were 
made by Guido Aretine ? 

14. Who invented notes by 
which the duration of sound 
could be determined ? 

16. What is said of the man- 
ner of singing, by the Christians, 
in the early days of the church ? 

17. What is said of the. influ- 
ence of a new singing-school 
established by Gregory the 
Great? 

18. What is said of the Qrego- 
rian chant t 

19. What is said of music in 
distinct parts ? 

20. What is said of the influ- 
ence of the reformation on sacred 
music ? 

21. What is said of the free 
chamber style, and the opera ? 

22,2a What is said of the em- 
ployment of the musician ? and 
what of the profisssora of mu- 
sic? 



THE MUSICAL INSTRUMENT MAKER. 

I. What operations are united 
in this business ? 

3, 4. Describe the eawntial and 
prominent parts of the oigan. 

5. What IS said of the fingering 
of the organ ? 

6. Where is the largest organ ? 

7. At what period were oigans 
first einploy;ea in churches ? 

8. Wnat is said of the hand or 
barrd organ ? 

9. What is said of the instru- 
ments belonging to the class of 
horns? 

10. What is said of the instrup 
ments of the flute kind ? 

II, 12, 13. What is said of 
stringed instruments ? and what 
of tfis piano fiute, in particu- 
lar? 

14 What is said of instruments 
of percussion ? 

15, 1& What is said of the bag- 
pipe? 



THE SCULPTOR. 



1. What operations are in- 
cluded in the art of sculpture ? 

8. What are the principal pro- 
ductions of this art ? 

8. What is meant by each of 
tlie terms, aJUo relievo, mezzo ro- 
liaso, and hattordievot 

4> What course of study is es- 
flpatiai to proficiency in seulp- 

tUK? 



& What is said of a model to 
gTOide the operator in the execu- 
tion of a proposed woric? 

6. In wnat manner is-the stone 
wrought and polidied ? 

8, 9, 10, 11. From v^at sub- 
jects are casts taken in plaster 
and bronze ? and in what man- 
ner are- they taken in plaster? 

13. ^hat is siad of moulds 



made of m warm solution of 
glue ? 

14, 15. Explain the process of 
talung casts from statues in 
bronoe. 

1& What is said of the great 
antiquity of this art ? 

17. In what writings do we 
find the first notice of this art* 

18. What is said of tfa« Mi 
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as. 9Su ?llMt ii aaid of GkKto ? 

97. WhatiiMidortheAcad- 
canr«f SkLoke? 

ft.3gL What k mid oihbmc- 
dot and what of Leooudo da 
Vmdt 

40. WbatasaidorOeintro- 
duetkm of oil, aa a Tehicle far 
l«inlif 

41. What k taid of paintiiig 
in Flandeta and Gemiai^ f 

42. When, and by whom, was 
the art of painting perfected ? 

43. By whom was the art ea- 
■entially aided in its {Niogremve 
■tagei of advancement 7 . 

45. What is aaid of Rnbena 
and Rembrandt? and what of 
their tcholorB T 

46, <7. ^. 49. What is said of 
the art in Spain, France, Eng- 
land, and English America? 
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niK KNURAVKR. 

ImiioIImk) In varimia pans of Ku- 
iHUH»f What wmra iha Mriitol 
■un|«i'i« f \«hmiIihI f 
X 4. Whal la HOa of Mm^ 

Ik wiMkiii«aa«rtiifM«M«r 



lh« ckM of the fifteenth centu- 
ry t and also in the sixteendi 
and eighteenth centurica ? 

(I. (n what kinds of wood did 
the eariier ortisi opeiata, 
what kind k now used t 



a- THE FRECEIHNG PAGES. 



Ihe iofincy of the art, prflpara 
ib« wgod t utd ho w do Inev Don 
do ill. 

8. Id what manner u tha 
drawing nude on ths block I 
and how ii the engraving ex& 

9. Whu ia Hid of the charac- 
ter of wood engTSTingi f and 
nbal of ttttm coovenience I 



1. Wby are the engnivei* at 
msullic lurface* generally, de 
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9, 6, T. What b aaid or Km 

8. What ii aaid of afmilnc t 
9,10,11. Whatiii^ofeec*- 

12, 13. What ii nid of iubo- 
tinlot 

14, 15, 16, 17. What ■■ nid of 
aqtim^intttT 

IB, 19, sa What ii Mid of 



1. What ■ Ihe boaWB of the 
coppH^te pfinlerf 

8. What b wd of the cbirae 
oTdiHbrenl oationa lo tha hoDonr 
of inDodiiciDg Oiw ant 

3. What ioddenl auggeated 
the idea of taking im^eniona 



THE COPPERPLATE PRINTER. 

B, ft What ii nid oTongiaTiT^i 



4 or what maletiala ia the ink 
eompued which ia uaed in Ihii 
kind of phiAng I 

9k fi. Dncribe the pncea of 
copper^le pnoting. 

can be taken InRii engrarad cop- 



on plalea of Meel, and &e method 
of their tranaier fern one [Jaio 



THE UTHOGRAFHER. - 



laigiD of the 
and what the 



2. WlMt kinii of aMu an 
tMd in Ihii an I 

3. Id what muinai nn die 
itnnea prepared Ibr nael 

4. What ia laid of makiivll^ 
drawing oo the Uone I 



i. What i> i^ of lithographic 



II may be taken fnim the dif 



6.InwliatnianneriatlMdiaw 10. In what manner can im- 

ing ptepaied iir taking impna- premiona liom engravings bo 

Koa f multiplied indelinilelvT 

T, B. What if tha eocapoaitifio II. What ia wiidortbe invec- 

ef the ink iwed in thii kind of tion of lithography 7 

printing T atid in what manner 13. What wu the chamcter 

•IB impreMKua taken I of the lint pcoducliona of tha 

9. What nnmber of impna- atl t 



THE AUTHOR. 



1. What iameaol by the word 

S. On what sutnectado anthon 
oomrooaly write t 

9L4. Whatitaidoftrwlilian, 
and olber mea 
infomalian to poatarity, 
tb* inTontun oT lettera t 

It. What ia nid of the cl 
of diArent natiiiiiB to the in 
dmoriattenT 

«. What ia nid of die n 



7. from ^lat ai ... — ^ ,- 

phabelical wriliiw eiairw t di&reat lii 

S. What is aaicfot the ancient 14. What ia aaid of the jnrb. 

alphabeta f and what of the coo- diction oC and lawa cenoeming, 

fbrmaliDnDrthoUltwaardiflK- Ibia inUrct in the United Statei I 

enllansnageat 19.16. What ia laid of literary 

9. Wnat ■ nid' of die mode praperty in France, Germany, 
of arranging dia,'letlMa ii) Wri- and nne other coontriee T 
liiH T IT. Why have noi literary i*o- 

10. What ia nid of litarary dnelioaa been placed on the noa 
property m anrient limea t fMiB* with olhsr wuuerly I 

n. 1% ia What legiriati*e l&Do anthoia puhlidi thair 
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QUESnONS ON THE ARTICLC8 



THE PRINTER. 



L From what did the ait of 
printing arise I 

2, What is said of the nncer- 
tainty which rests upon the hi«- 
torv of printing ? 

o, 44 What statements are made 
in support of the claims of Haer- 
lem ? and what in oppotitioti to 
them? 

5k 6, 7, & What particulan 
are sti^ed of the early operations 
in printing at Mentz ? 

9. What is «ud of Faust and 
Peter Schcefler? 

1€L By whose aid did Guttem> 
buiv establish another press ? 

IL Who completed the inven- 
tion of the art of printiiuf ? 

18. 13. What perticumrs are 
related of the sale of Latin BiUes 
in Phris by Faust ? 

14. What is said of the romance 
of » Dr. Faustus and the Devil"? 



15. What is said of the death 
of Faust, Geinsfleisch, and Gut- 
tembuiv ? 

16. What is said of the use of 
vdlum for the earliest printed 
boohs? 

17« What is said of the secre- 
cy observed by the Mentz print- 
ers? 

18. Unto how Bmny places was 
the art of printing mtroduced 
before the vear 1500 ? 

19. In what coimtry did print- 
ed newspapers originate ? 

90. Wlien did the first news- 
paper appear in England ? 

21. Wnat is said ef the oews- 
papers in Great Britain and Ire- 
land in 1829? 

SS. What is said oi the news- 
paoOTS in the United States ? 

23. What is said of periodicals 
in France ? 



24^ What is said of the ngnlar' 
periodicals of Europe? 

25. What is said of the work- 
men in a printing office? 

26. How are the types airan- 
ged in the ceue far use ? 

27. What n said of the CM»- 
ponng-sHckt and what of tbv 
manner of using it ? 

2a What is said of the use of 
ouadratMy and the gaUey t 

29. What is sai^ of dividing 
the columns of t]rpes into pages, 
and locking them up in a chaaet 

30. What is said of the j)ro^f 

31. 32. Describe the manner 
in which impressions are taken 
fiom the t3rpes cm paper. 

33. What ui said of tne improve- 
ments made in the ]^ntii^ busi- 
ness within the {Hrescnt century ? 

34. What is said of printing 
by machinery ? 



THE TCTE.POUNDEE. 



1. What are ^rpes ? and <^what 
materials are they composed ? 

2. What is said of the matrix 
and mould used in caating types? 

3. In what manner is the castp. 
ing of types peribimed ? 



4, 5. Describe the several ope- 
rations connected with the nn- 
ishing of those instrumoitB. 

6. riame the {uindpal sizes 
of types. What is meant by a 
fount o£ tyyea^ 



7. Who invented the art of 
casting types ? 

8, V. What character wta 
fust employed in printing? What 
is said of the Old Engush, Ro- 
man» and Italic characters ? 



THE SnaEOTYPER. 



1. What is the origin of the 
'wordttereotypet 

% Of what material, and in 
what manner, are moulds form- 
ed in stereotyping ? 



3. How is a cast taken from 
a mould thus formed ? 

4. Describe the operations per- 
formed on the plates in the fin- 
ishing room. 



5. How are the plates aj^ed 
innrinttng? 

6, 7, 8, 9, 10. Give the history 
of this art, as stated in these 
paragraphs. 



THE PAPEIUMAKER, AND THE BOOKBINDER. 



THB PAPER-MAKER. 
1, 2, 3. On what materials, and 
with what instrmnenls, was wri- 
ting performed in the early days 
of the art? 

4. In vidiat substances were 
materials found,adapted to works 
efBuuputude T 
A Where did the jnfant papy- 



rus grow? and how was paper 
manufoctured Scorn it? 

6. Deacribe the process of 
making parchment. 

8. At what place was the 
greatest quantity of paper man- 
u&ctured ? 

9, 10, 11. Give the history of 
the nDdffiEU v^^^ mamifiiciiire. I 



12. Name the materials most 
conunonly emplc^ed. 

14. Describe the first stage of 
the process. 

15. By what means are the 
rass reduced to a pulp ? 

i6. How is the pulp reMered 
perfectly clean ? ana hy what 
substances is it bleachea ? 
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17. By what means, and in 
what manner, are the fibrous 
particles formed into a continued 
sheet of paper ? 

19, SO. lAescribe the success* 
ive operations necessary to com- 
I^ete the manulacture. 

22. Describe the method of 
making paper by hand or by 
means of numlds. 



THE BOOKBINDER. 

1. What is bookbmding ? 

2, 3. What is said of the anti- 



quity of this art ? and the earli- 
est method of binding books ? 

4. In what manner is the fold- 
ing of the sheets performed ? 

5. In what manner are they 
gathered ? 

6. In what manner are the 
sheets sewed together ? 

7. How' does the %vorkman 
proceed in preparing the book 
for the application of the paste- 
board ? 

8. With what instrument are 
the leaves trimmed ? 

9. With what material, and in 



what manner, are the books co- 
vered ? 

10. In what manner are the co- 
vers sprinkled or marbled ? 

11. What more is done, to pre- 
pare the books for the receptiiMl 
of the ornaments ? 

12, 13. In what do the oma- 
menis consist? and in what man- 
ner are they applied ? 

14. When are books said to 
he fuU-bouTid f and when JuUf- 
bound? 

15. How are the different sizes 
of books designated ? 



1. How was the book business 
carried <m, before the invention 
of typography f 

2* What is said of the copying 
performed by the monks? 

3. What 18 said of the value 
of books in those times ? 

4. What is said oi'the dealers 
in books called siationarii? 



THE BOOKSELLER. 

5. Who were the first bodk- 
sellers, aiVer the invention of 
printing ? 

6. Wno was the first bookseller 
that was not also a printer ? 

8. Name some of the cities 
which are centres of the book 
trade in Europe ? 

9, 1.0, 11, 12. What is said of 



the trade sales in the United 
States ? 

13. What is said of die sale 
of books by auction to miscella- 
neous collections of people ? 

14. 15, 16. What is said of 
the sale of books by travelling 
agents ? and also by country mer- 
cnantB? 



1. What is the general sense 
of the word ardtUecture ? 

2. >Vhy may we suppose that 
architecture was brought to con- 
siderable perfection before the 
flood? 

3. From what circumstances 
originated the di^rent styles of 
building ? 

6, 6, 7. 8. 9, 10, 11, 12. What 
is said o€ the foundation^ the cU- 
umn or tnUar, the wallr the Unidi 
the arcA, the vauU; the dmne or 
cupda, and the roof? 

14. Name the different styles 
of building which have wen 
tecogmzed in modem times. 



THE ARCHITECT. 

15, 16, 17. What is said of the 
JElgwptiany Chinese^ and Grecian 
styles of building ? 

18. What is meant by the or- 
ders of architecture ? 

19, 20, 21. What is said <^ the 
three Grecian orders ? 

23. What is said of the gene- 
ral ibrm of the Grecian temples? 

24.- When.was Grecian archi- 
tecture at its greatest perfection ? 

25. What is said of the l^oman 
style ? and what of the Tuscan 
and Composite orders ? 

26. What is said of the temples 
of the Romans ? 

27. 2a What is said of the 



Oreco-Gathic and Saracenic 
styles? 

29. Why was the term Gothic 
applied to the edifices of the 
middle aees ? 

30. What are the characteris- 
tics of this style ? 

31. What IS tiie form of the 
ecclesiastieal edifices of this style 
of building 7 

32. What is meant by each 
of the ibllowing words — steeple^ 
tower, spire, lantern, tumst, ha- 
tress, jnnnaeU, parapet, and hat- 
dement f . 

34. What particular styles are 
now chiefly employed ? 



1. What is the business of the 
oarpenter? 

2. What is said of the joiner ? 

3. What is said of the subeer- 
vi^Dcy of carpentry and joinery 
to the professional architect ? 

40 



THE CARPENTER, 

4. What is said of contracts 
for the erection of buildings ? 

6. By what are the carpenter 
and joiner guided in the perfor* 
maiice of their work ? 

7. Name the principal tools 



with which t^ese artisans ope- 
rate. 

8. What kinds of timber are 
used for building in the U. Stated 

9. 10. 11. What is said of tbr 
lumbering business I "* 
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1). SVImiI wiMlriirrMirilN Afftirm- 
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i^, Wbax M lh« KK of the 

l>7 (h« RMKom ? 

Cu H'iMi M m:A of tb« freat 
M« of ftjrvrlu m the Uuittd 
M«te4i? 

7, 8. r>HMTj» d]« Ofieration 
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THK BRICKLAYER. 

]. What M thcr Lortirular bo- 
MrMM of tl)« t^ckUyer 7 

2, 3, i. DdKtrWt*! (he twometh- 
fxlii of Ifiyifig brick, mentioned 
in tUtmn fiontf^raolui. 

C, Wtmt ill floid iff the inven- 
tion of lite rliiniriey 7 

7. In what |4irt of the houte 
dill ihn HoiimiiM locale the liearth 
or flrf'Mliu (9 7 

H. Vvhut inolhod of heating 
dw<tlliiiuN woi invented in the 
time of Seneca 7 



THE MJISTEXEK- 
L Ic mhat ietmetmatm oTar- 

tMAla/iT a;<:i 

i Of w; 
OKvlar fcr ilKr aevenl 4 
l»wd? 

X Whatloclia» 
fitasterer? 

i. ^Iliftt is andof tke 
cornifces? and mhat of 
materials, and ande of appticap 
tkm? 

5. What ■ aaid of oraamenla 
of irre^Iar shape ? 

6^ 7/Wbat is said oi nn^ 
casting? 



THE SLATES. 

1. For what particolar prop* 
erty is slate stone valuable ? 

2, 3. Whence are obtained 
the slates used in the United 
States? and how are they pre 
parcxl lor application ? 

4. In wliat manner are slates 
applied to roofs 7 

5, 6. What is said of the value 
of slates, as compared with shin- 
gles? iumI what of metallic 
looft? 






THK PAINTER, AND THE GLAZIER. 



t\m lliMiNM AND NIUN rAINTKIt. 

1. Til wiml ilims hoiiNti ntiil 
slati pniiilliiti r««lnli* 7 

V Nniiiii Moiiid of th0 sub* 
stniirnM ttiiiployiMl hy this art* 

H, 4. 5. hi wiml mnniiPf Is \\w 
tuimoiiirt* ol \vhii0 tvad mid | 
mriii« (MMiOiioiml 7 
ii vS'hnI is miid i»f N)Mmli*h 
\^Yk\\^ \*«iUuw oohn*. i«*nii ili 
mm% fv\\ iH'hn»» aiul rhroine 
lUm 7 

It iiihI niitHia »< 
ItK WlUl it 



11. What is said of mixing 
colon m (or use 7 

\% 13. What particulars are 
stalml ill re^nnl to the execution 
of liauMe )xiiniing7 

11. 15. Whnt is meant by 
gmininft f and what by oma- 
mtnttd minting f 

17. Wiiat la aaid of painting 
niul lettering aigni t 

TlIK UI.A7.IER. 
1. Diwcnbe the operation of 
ftlUiut and t^vntlning |ianes to 
uriiHlow tashea. 
It Ify what mMM» and in 



what manner, are panes cut to 
any proposed size 7 

4. what is said of the win- 
dows in the houses of oriental 
countries 7 

5. What substances were used 
for windows by the Romans 7 

6. What statement is made by 
Gregory of Touia, with regard 
to the employment of glass win- 
dows 7 

7. \Vhat does .£neas Sylvias 
say of glass windows in Vieiuia» 
in 14587 

8. d, 10. What is said of oo- 
loured glass? and what of painft> 
ing on glass? 
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THE TURNER. 



1. What is said of the exten- 
sive application of this art? 

2. In what kind of an appara- 
tus is taming performed 7 

3. 4. How is the wood fasten- 
ed in the lathe in the difierent 
kinds of turning ? 



5. What instruments are used 
in turning wood ? and in what 
manner are the^ employed ? 

6. What is said of the groov- 
ing tod f and what of instruments 
for turning metals ? 

7. What is said of the calipers f 



8. In turning, different sub- 
stances, what particular thing is 
to be especially regarded ? 

9. What is said of the perfect 
tion and accuracy of this art? 

10. What is said of the anti- 
quity of the lathe ? 



THE CABINET-MAKER, AND THE UPHOL&TEREH. 



THE CABINET-MAKER. 

1. What is the business of the 
cabinet-maker ? 

2, 3. What qualifications are 
required to make a finished cab- 
inet-maker ? 

4. What is said of the changes 
continually taking place in me 
fonn and construction of furni- 
ture ? 

5. What kinds of wood are 
most frequently employed by the 
cabinet-maker ? 

6. 7. What circumstances led 
to the introduction of mahogany 
as a material fi>r cabinet ware ? 

9, 10, 11, 12, 13. Describe the 
process of construcdg a bureau. 



14, 15. With what substances, 
and. in what manner, is the bu- 
reau varnished and polished ? 

17. By what means, and in 
what manner, are logs of ma- 
hogany sawn into thin pieces for 
veneering ? 

18. What is said of the difier- 
ent kinds of mahogany ? 



THE UPHOLSTERER. 

1. What is the business of the 
upholsterer ? 

2, 3, 4. Of what materials are 
beds and mattresses composed ? 

5. What is the best material 
for mattresses ? 



6. Of what use is drawing in 
this business ? 

7. Who are the principal ope- 
rators in this busineai ? 

8. What is said of the skins 
of beasts as applied for beds ? 

9. What was the first advance- 
ment from the use of skins ? 

10. What kind of beds did the 
Romans use ? * 

11. When did the Romans 
adopt the eastern custom of re- 
clining at their mea]b ? 

12. 13, 14. What particulars 
are stated regarding this cus- 
tom? 

15. What is said of the origin, 
use, and manufacture of carpets? 



THE CHAIR-MAKER. 



1. What is said of the use of 
the chair by the nations of anti- 
quity? 

2, 3. What is said of the seats 
used by the barbarous conquer- 
ors of the Roman emiHre ? 

4. What is said of our old- 
fashioned chair ? 



5. Where was the Windsor 
chair fbrst used ? and what was 
its orinnal construction ? 

6. Wlience do the chair-ma- 
kers obtam their stuff? 

7. Describe the Windsor chair. 

8. Describe the process of its 
construction. 



9, 10. Describe the process of 
finishing and ornamenting chairs. 

11. What is said of other kinds 
of chairs made ^by tbe common 
chair-maker ? 

12. What is said of the manu- 
facture of mahogany chairs ? 



THE CARVER, AND THE GILDER. 



THE CARVER. 

1. What is meant by carving t 

2. What is said of the antil 
qnity of carving in wood ? 

3. What is Mid of the appli- 
cation of this arf ? 

4. What is said of the style of 
Louis the Fourteenth ? 

& In what manner is carving 
executed? 



6 What are the particular 
qualifications necessary to make 
a finished carver ? 



THE GILDER. 

1. What is said o€ the union 
of the two.employments, carving 
and gilding ? 

2. For what purposes is gilding 



most fipequently emplo3red ? and 
in what does the process consist ? 
3, 4. Describe the process of 
preparing th^ surface for the ap- 
plication of the metal. 

5. With what instrument is 
the gold leaf applied f What is 
meant by gilding in oil ? 

6. How are the ornaments on 
the fhimes produced ? 



